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THE GERMAN VOCATIONAL AND 
CONTINUATION SCHOOLS 


Their Postwar Development, Present Status, and Probable Future 


A. Fremy, Bonn, Germany 
(Translation by William George Bruce) 
(a) Historical, (b) Present Legal Control 


POLICY OF RECONSTRUCTION making necessary 

the repair of the damage done by Napoleon was respon- 

sible for the establishment of the first agricultural school by 

Prussia in 1807, placing the same on a practical and scientific 

basis. With the beginning thus made, the state was prompted 

in 1818 to create an advisory body on technical education, 
giving subsequent impetus to vocational training. 

In 1878 a so-called “Technical Deputation” was created, 
whose efforts were augmented by the formation of the Society 
for the Advancement of Vocational Studies, the establishment 
of the Vocational Institute, and the inauguration of a one- 
year course in the preparatory trade schools. The other Ger- 
man states followed by creating what are known as technical 
high schools. 

For the training of those dependent upon manual labor 
little had been done previous to this time. The few schools 
then existing received no support from the state or the com- 
munity. Parents and teachers gave the pupils no chance to 
secure educational training, and besides there were no trained 
teachers to assume the work. 

When the London World’s Exposition in 1857 demon- 
strated that France excelled all other countries in the field of 
industrial arts, as the result of her technical schools, Prussia 
began to extend and strengthen her technical high schools. 
The old provincial trade schools no longer served as a pre- 
paratory institution for those desiring to attend the Ober- 
realschulen. In the southern sections of the country, the 
development of technical schools assumed a practical form. 

The policy of the German government enabled the com- 
munities to compel young workmen under the age of 18 to 
attend school and to obligate employers to grant the necessary 
leave of absence for school attendance. The Prussian depart- 
ment of education (Kultusministerium) then in 1884 fixed 
the time of compulsory attendance at six hours per week. 
Similar regulations were adopted for the agricultural schools. 

After the pioneering done in the field of natural science 
by Justus Von Liebig, farm schools became branches of the 
universities. In farm schools founded as far back as 1850 
the government students were exempted from military service 
for one year provided this time was spent in such schools. 
At the same time the farm schools were elevated to secondary 
institutions. The rural continuation schools did not then exist. 
_ After Bismarck had placed the industrial school under 
the direction of the Minister of Finance, cooperation between 
trade and commerce, between industries and communities re- 
ceived a mew impetus. The two-year schools, devoted to 
tiachinery building as well as the higher machinery and mining 
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schools, having a two and one-half years’ course, came under 
state control. 

The trade and industrial-art schools, as well as the textile 
and commercial schools, are under local control. The state, 
however, provides financial support and directs the course of 
study. The state, too, directs the course of study for the 
mining schools, which are financially supported by the large 
mine owners. In addition to these, a number of special trade 
schools, patterned after the Austrian model, have been estab- 
lished since 1900. 

The continuation schools have demonstrated rapid devel- 
opment. The law enacted in 1891 making attendance com- 
pulsory, and fixing punishment for noncompliance, has proved 
effective. Promotional organizations, such as the German 
Society for Vocational Training and the Federation of Com- 
mercial Studies came into existence. In 1899 the Minister of 
Finance recommended that the communities inaugurate com- 
pulsory school attendance, whereupon Magdeburg, Berlin, and 
the larger cities of the Rhine Province promptly complied 
with the recommendation, and’many medium-size and small 
cities did likewise. 

In 1900 the. attendance at commercial schools for girls, 
aiming to follow commercial pursuits, and in 1913 for all 
girls, was made compulsory. Berlin led. in this movement. 
The voluntary action on the part of the Prussian communities 
to compel attendance led the southern states, especially 
Wuertemberg and Baden, to enact model laws in this direction. 

Some conception of the progress made in Prussia may 
be gained from the following figures: In 1884 there were 
664 continuation schools with a pupil attendance of 505,000, 
and 93 trade schools with 30,000 students. The government 
aid granted in 1884 was 570,000 marks (about $116,000), 
and in 1913 the sum was increased to 14,000,000 marks (or 
about $3,500,000) . 

The expansion of the farm schools was equally successful 
in that numerous winter classes for farm owners, special 
schools for the study of vegetable growing, fruits and grapes, 
and dairying were created. The rural continuation schools, 
coming under the control of the Minister of Agriculture, also 
developed rapidly. In 1905 the laws of the provinces enabled 
the rural communities to inaugurate compulsory attendance. 

The law providing for compulsory attendance was accepted 
by most of the medium-size and smaller states, but has not as 
yet (in 1923) been accepted by Prussia. 

In their practical development toward vocational com- 
pleteness, the continuation schools gradually assumed the char- 
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acter of regular trade schools. Upon instructions issued by 
the Minister of Commerce and Industry, these schools have 
the dual purpose of (1) the vocational training of young 
people between the ages of 14 and 18, and (2) cooperation in 
the training of these pupils for useful citizenship. 

The first purpose is met in a theoretical course of study 
and that practical training necessary for a particular vocation 
not afforded in an apprenticeship in commercial or industrial 
establishments. The second is to initiate the student into the 
obligations he bears to the family, the community, and the 
state. With this knowledge the students are expected to 
possess the ability and the desire to adjust themselves as in- 
tegral parts of society as a whole. 

Measures like the law of 1906, adopted in Baden, whereby 
the male youths between the ages of 14 and 18 were subjected 
to compulsory attendance, failed in Prussia owing to differ- 
ences which arose on the questions of religion, of local boards 
and national control. 

An example of the practical operation of the larger con- 
tinuation schools before the war may be cited in the fact 
that the course of study adopted in the year 1911 by a medium- 
size city remained unaltered during the subsequent years. 
The two branches, commercial and industrial, provided a three- 
year course for pupils in ages of 15, 16, and 17, lower, middle, 
and upper grades with parallel classes of 30 in each class. 
The division of branches and the study hours were as follows: 


The Commercial Schools 
Male Female 
i: hw. &. ww. 


Studies Hours per Week 
Economics, German Correspondence....... 3 3 1 3 2 1 
ee 222 2 2S 
Penmanship and Stenography........... fs ; 
EE, oo oc cig kee ecsiie soap sieis. ae ae us 1 
ee . 4. 3 
Double-Entry Bookkeeping .............. .. a MEN 1 
FI RE. 20S Shy ws oidiaSnKee oo oF - © 2 
Say songs nat ahs aisle se aiie™ o 1 1 

6 6 6 6 6 6 


Less uniformity characterizes the courses in the industrial 
schools. Here the 

(1) Trade classes dealing with porcelain paintings have 
the following studies: Two hours in business studies and 
civics with correspondence; two hours in arithmetic and book- 
keeping; two hours in drawing and modeling. 

(2) Mechanics classes without drawing: three hours 
business studies and civics with correspondence; two hours 
arithmetic; one hour gymnastics. 

(3) Bookbinders, shoemakers, tailors, upholsterers, and 
decorators: two hours’ practical instruction. Waiters, one hour 
practical instruction. 

(4) Skilled factory workers and unskilled laborer: two 
hours’ vocational study and civics with correspondence; two 
hours arithmetic. 

(5) Special classes (for slow pupils): two hours’ Ger- 
man; two hours’ arithmetic; two hours’ drawing and manual 
training. 

Aside from these studies the following are optional: 
English, French, blue-print reading, stenography, and physical 
culture. 

The study time for commercial classes is six hours per 
week, from 7 to 10 a.m., or from 1:30 to 4:30 p.m., two days 
a week. Industrial classes six hours a week, from 7 a.m. to 
1 p.m., one day a week, or from 1:30 to 7:30 p.m., one day 
a week. Or four hours a week, 2 to 4 p.m., twice a week, 
or from 5:30 to 7:30 p.m., twice a week. 

After the war Germany was in a situation similar to that 
experienced by Prussia in 1807. Just as it was then appre- 
ciated what the essentials for development were, so it was now 
seen that, notwithstanding the financial pressure, quality pro- 
duction must be attained through the continuation-school 


system. 
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In the provision made by the government in 1918 for the 
unemployed, it was made clear that such aid extended to young 
people was conditioned upon their attendance at the continua- 
tion schools. The demobilization order of 1919 gave com 

munities authority to compel those retiring from the regula: 
public school to attend the continuation schools. 

The law had thus far concerned itself only with those 
intending to enter the industrial pursuits. The new German 
constitution provided in article 1459 the following: “School 
attendance is compulsory. Such attendance means eight years 
in the common schools and thereafter, in continuation schools 
until the age of 18. Instruction and study shall in both classes 
of schools be provided free of charge.” 

Since the adoption of the constitution several states have 
enacted laws whereby the entire male and female population 
under the age of 18 come under its provisions. In this measure 
Prussia in 1923 repealed the demobilization clause heretofore 
mentioned. A new measure, however, was defeated owing to 
the financial pressure. 

Expanding Vocational Schools 

The laws outlining the scope and service of the vocational 
schools (no longer called continuation schools) provide the 
following: 

The nation grants the right to provide housing and 
authorizes schoolhousing committees and industrial bodies to 
erect the same for use of vocational schools. State and com- 
munities are likewise empowered, also industrial and com- 
mercial organizations, associations, and individuals, to create 
such schools, which, however, come under the control of the 
state. 

In Lippe, a small German state, it becomes the duty of 
that state as well as of the free cities such as Hamburg, 
Bremen, and Luebeck, to provide the vocational schools. It 
also becomes the duty of all communities in Wuertemberg, 
having at least 40 male students under 18 years in commercial 
and industrial studies, to provide such schools. 

Saxe-Weimar compels all communities having a popula- 
tion of over 10,000 to provide vocational studies. Mecklen- 
burg brings all cities and villages under this compulsion. 
Oldenburg cities of dver 5,000 population compel such schools 
in domestic arts for girls. 

In addition to this, in the south and central states of Ger- 
many, the communities are obliged to maintain general voca- 
tional schools. In Prussia the communities are expected, in 
accordance with the act of 1923, to provide the necessary 
schools. In fact, there exists now in all communities of the 
nation, with the exception of a few rural districts, numerous 
vocational schools conducted by municipalities, guilds, indus- 
trial bodies, and by private persons. 

Let us next concern ourselves with the community voca- 
tional schools. The widening of the student constituency, in 
response to the enactment of compulsory laws, notwithstanding 
the reduction of the German territory, has resulted in an in- 
creased attendance. 

This may be shown in the average attendance in a Rhine 
city. In 1913 there were 80 classes with 2,076 students, and 
in 1923 there were 414 classes with 4,000 students. 

The administration of the vocational schools is a matter 
for the local authorities. While these conform to the general 
program they employ teaching service and provide housing, 
and they may add their own nonprogram service. The admin- 
istration is in the hands of a school board which, in conjunc- 
tion with the municipal authorities, cooperates with teachers 
and representatives of teachers’ organizations. 

This school board which has charge of the school prop- 
erty, the equipment and supplies, and the formulation of an 
administrative plan, has in its membership, a representative 
of the mayor and the director of the school. This constitutes 
the regular board. The advisory members consist of one mem- 
ber, a merchant or a manufacturer, appointed by the Minister 
of Finance, and twelve members chosen by the city council,. 
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consisting of merchants, architects, manufacturers, and build- 
ing contractors. 

The supervision of the schools by the state is directed in 
accordance with the character of the school by some branch 
of the general department of education, or by two of them. 
For instance, in Prussia, the Minister of Commerce and In- 
dustry in cooperation with the Department of Agriculture, 
supervises the vocational schools. The President of the Repub- 
lic, too, who has a national board of education at his command, 
has some authority. This board has charge of the examination 
and certification of teachers employed in the vocational schools. 

In Bavaria, the vocational schools are under the jurisdic- 
tion of the Minister. of Schools and Churches. This also 
applies to Wuertemberg, Saxony, Baden, and in most other 
states. In Hessen the government maintains a separate land 
and farm bureau which is in charge of the rural schools. 

Tuition and State Support 

The raising of funds for instruction and supplies is only 
negatively provided for in the constitution. Tuition fees and 
the furnishing of books and paraphernalia cannot be exacted 
from the pupils. Where the state has so ordained, it bears 
all the costs as in the case in Lippe and the three Hansa 
cities. In the support of the community vocational schools, 
state aid is voluntarily provided, as this.is done, for instance, 
in Prussia where the state provides one third of the local 
deficit. In Mecklenberg, where the state provides a definite 
sum for each class; in Baden, where the state pays for the 
teaching and administration service, and in Wuertemberg, 
where the state covers one half of the deficit after building 
and equipment costs are deducted. 

Where the tuition system was in vogue before the adop- 
tion of the federal constitution, as for instance, in Wuertem- 
berg and Anhalt, it may continue. The thought that the 
combined commercial and industrial interests were concerned 
in the recruiting of their ranks prompted Prussia to fix the 
compensation of vocational teachers, compel employers to 
recognize part-time employment, and to exact a tax upon all 
employers to recognize part-time employment, and to exact a 
tax upon all employers having a minimum of five employees. 
This tax is fixed by the communities and must not, after de- 
ducting the state aid, exceed the cost of maintenance. Besides 
the exaction of tuition fees from voluntary students, as dis- 
tinguished from those coming under the compulsory act, is 
permitted. 

The cost of maintaining vocational schools is largely 
guided by the compensation afforded the teaching force, while 
these in turn are regulated in accordance with the preparation 
and experience attained. The training required for those 
teaching in the vocational schools varies, but the teachers may 
be divided into three groups: 

First, we deal with the regular trade-school teacher. In 
the beginning there were only semitrained teachers in the 
service such as common-school teachers, as well as those of 
higher learning, technical experts, and mechanics for whom 
the state provided a course of training extending from two to 
six weeks. 

In the training for vocational teachers, Baden led all other 
states. In 1857 that state established special examinations for 
vocational teachers. These examinations, which included Ger- 
man composition, economic branches, mathematics, geometry, 
physics, chemistry, mechanics, geometrical and mechanical 
drawing, and modeling, were conducted at the polytechnical 
schools. Later, when some of these became technical high 
schools, the training was assigned to the new mining schools, 
conducting the training in seven semesters. Since 1922, when 
sreater demands were made upon the trade schools, the train- 
“ig of vocational teachers once more reverted to the technical 
‘igh schools. 

This policy was adopted by Wuertemberg where average 
echnical workers, without previous high-school education, as 

ell as common-school teachers, were admitted to a one year’s 
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course in the technical high schools for preparation as voca- 

tional teachers. Bavaria introduced classes at the Munich 

building-trades school for the training of vocational teachers 

which is mainly patronized by common-school teachers. 
Vocational Teacher Training 

Saxony has, since 1922, maintained a vocational-teacher- 
training institution at Chemnitz which prepares teachers for 
service in one year. Prussia, which as a pioneer, has had its 
provincial vocational schools since 1920, until 1913 believed 
that it had met the continuation-teacher-training need ade- 
quately. Not until then was a one-year normal course (Semi- 
nar-Kurse) established at Charlottenburg. Technical men of 
medium ability, practical vocational teachers, and graduates 
of higher institutions of learning, following definite industrial 
branches, were admitted to this course. 

As a result of the further development of the vocational 
school after the war, new studies dealing with food and cloth- 
ing problems were instituted in 1923, in conjunction with the 
metal, building, and art branches. In order to meet the 
increased demand for teachers in the new studies, special 
courses were provided at Charlottenburg and West Prussia. 

Since spring of 1922 these courses have been extended 
to one and one-half year. The efforts now in hand to organize 
the entire teaching service, aim to connect up with the tech- 
nical high school at Charlottenburg. The first step in that 
direction is the proposal of the government to extend the 
course to two years and to apply the same to commercial 
high schools (Handelshochschulen) of Berlin, Cologne, and 
Frankfurt. 

An entirely new plan has been advanced by private 
agencies. It applies only to Stuttgart, Hamburg, and Frank- 
furt, and proposes a part-time course, whereby the student 
trains for one half the time, and teaches at a salary during 
the other half, in order to maintain himself. 

Teachers of Commercial Studies 

The training of commercial teachers is assigned to the 
commercial high school and to the economic-social departments 
of the universities at Frankfurt, Hamburg, and Cologne. The 
training embraces subjects in industrial management and 
political economy, jurisprudence as applied to citizenship and 
commerce, political geography, pedagogy, and foreign 
languages. 

In Prussia it is proposed to admit those who have passed 
a high-school examination or have secured a degree in Ger- 
man, history or mathematics. In order to meet certain con- 
ditions other studies may be included in the examinations 

Recently Bavaria, Baden, and Wuertemberg have de- 
manded a preparatory high-school course of one to two years 
as a condition to admission. The course of study covers from 
six to seven semesters. In Baden, two examinations are called 
for, one at the beginning and one at the end of a two-year 
course. 

Vocational women teachers in Prussia, Wuertemberg, and 
Baden, are trained in all branches in «order that they may be 
fitted to take charge of any class and gonduct the work suc- 
cessfully. In the other states, the several technical and scientific 
branches are entrusted to the women teachers of domestic 
science and drawing who are trained in short courses for the 
work. ‘ 

Until 1907 the vocational women teaches in Prussia 
were trained in two groups, namely, for cooking gnd house- 
work, and for needlework. In order to enter upon these 
studies, graduation from a girls’ high school, of niné-classes, 
a special examination, or practical experience, was required. 
Later attendance at a girls’ high school, having a ten-year 
course, was made necessary. 

The training itself includes a one-year seminary course 
followed by examination, one and one-half years’ experience 
in a given vocation, and a year of probationary service in a 
school equipped to complete the training of women teachers. 
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Advanced teachers have given their attention more 
specially to those types of vocational schools in which domestic 
science and the trades are taught. When the vocational 
studies for girls were extended into the smaller communities 
where all sorts of activities and trades were fostered, the 
teachers were no longer well suited for their task. For this 
reason the groups engaged in domestic science and needlework 
now receive three and one-half years of vocational and peda- 
gogical training, aside from one-half year’s practical service. 

For B-classes of untrained female workers regular public- 
school teachers may be utilized, provided these have served 
three years in the care of juveniles and have a knowledge of 
cooking, housework, and needlework. 

In the rural continuation schools, which developed after 
the war, it still is the policy to offer a six-day vocational course 
in every province for the preliminary training of teachers. 
Here general courses are provided in psychology, sanitation, 
social science, civics, manual training, correspondence; and 
agriculture, including truck farming, soil analysis, fertilizing 
and animal husbandry. In all normal schools, the preparatory 
courses for school-teachers also include studies of this charac- 
ter. The extension of the rural continuation-school system 
after the war demanded an additional number of female teach- 
ers. For training in industrial schools for women (Wirth- 
schaftlichen Frauenschulen) founded in 1912-13, the Prussian 
ministry in 1919 provided new regulations. These provide for 
a four and one-half year course which, in addition to rural 
housekeeping, deals wholly with agricultural and scientific 
branches. These include chemistry, food products, hygiene, 
bookkeeping, and German, also the care of the sick and in- 
fants. The study is followed by one year in rural house- 
keeping and a year of probational service in a school. 

Present Salary Schedule 

The courses provided for the training of teachers de- 
termine the salaries paid. Before the war compensation was 
largely a matter of individual bargaining, particularly in the 
private schools. Inasmuch as the training of teachers after 
the war has been under the direction of the state, the classifi- 
cation has also been more clearly defined, and the new com- 
pensation more definitely fixed. The classifications which were 
approximately sixty in number before the war, have been re- 
duced to thirteen with number one at the bottom; those in 
higher institutions, for instance, arranged in classification ten 
and eleven. During the years 1920 and 1922 the several 
German states simplified the teachers’ classification as follows: 


en a 10—12 
Commercial teachers in group............ 9—11 
Trade teachers (Male) in group......... 9—10 
Trade teachers (Female) in group........ 8— 9 
Agricultural (Women) in group.......... 7— 9 


One third of the teachers periodically advance on an age 
scale into the next higher group. In addition, every group 
advances in the salary scale at the end of six years’ service, 
and thereafter every two years in eight successive stages, until 
the maximum is reached. The present wage scale expressed 
in gold marks (about 24 cents in American money) is as 
follows: 

Years of Service 
Groups 5 6-7 8-9 10-11. 12-13. 14-15 16-17 18- 
7 1620 1680 1740 1800 1860 1920 1980 2040 
8 1860 1950 2010 2100 2190 2280 2340 2430 
9 2130 2250 2340 2430 2530 2610 2700 2790 
10 2520 2640 2730 2850 2940 3060 3150 3300 
11 2880 3000 3120 3240 3420 3540 3660 3780 
12. 3360 3540 3720 3840 4020 4200 4380 4380 

These figures are further increased annually by 84 marks 
for married teachers. There is also an allowance for the 
number of children which a teacher supports, ranging from 
132 and 150 to 168 marks annually, according to the age of the 
children. The salaries which are officially fixed, vary some- 
what in the several localities in accordance with the cost of 


living. 
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There are, for instance, industrial communities where 
food prices and rentals are high. These are designated as 
Class A communities. In territory occupied by the allies where 
the cost of living has been exceptionally high, the federal gov- 
ernment has provided special concessions whereby the salary 
schedule is advanced all the way from 28 to 48 per cent. 
Local officials come under the special-compensation act which 
is based upon exceptional local conditions. The last ruling 
made in December, 1923, was an attempt to stabilize official 
salaries, which in fact reduced them to two thirds of their 
prewar status. Those serving as vocational teachers under 
group nine drew an annual salary before the war of between 
2,400 and 4,800 marks. A comparison with salaries of today, 
ranging from 2,130 to 2,790 gold marks, shows that they 
represent in instances two thirds, but on the average only one 
quarter of the prewar income. 

A complete picture of Germany’s teacher-training activi- 
ties cannot well be afforded within the compass of this article. 
All training institutions, unless held within certain regulations 
and methods, have more or less amplified their courses. 

The Building-Trades Schools 

After the establishment of the trade school in 1820, fol- 
lowed by 67 new schools up to 1913, no new institutions have 
been founded. At the present time, some sixty institutions are 
in existence, some under state control, and others under com- 
munity control, together with private institutions which do not, 
however, measure up in importance. 

The building-trades schools are divided into two divisions, 
overground and underground work (hoch-und-tief bau) with 
five classes in half-year courses of 44 hours per week. In 
the lower classes, practical training is introduced. The Prus- 
sian course of study adopted in 1908 was accepted throughout 
Germany and broadened in 1911 through the introduction of 
studies in civics. (Staatsbuergerkunde.) 

The courses since then include studies in German, com- 
merce, civics, arithmetic, algebra, geometry, natural history, 
building materials, civil engineering, projection studies, statics, 
building construction, drawing, architecture, blue prints, free- 
hand drawing, cost estimating, soil and road construction, 
hydraulics, bridge construction, sewerage, railroad construction, 
machine building, reinforced concrete, iron construction, and 
elevated railroads. 

The instructors have an academic training in architecture 
and engineering, a few of them being, however, only technical 
workers and regular school-teachers. The course of studies 
is considerably beyond the range of the larger vocational 
schools. 

Metal-Trades Schools 

Most of these are machine-building institutions under 
state control. At the present time there are in operation 21 
schools with four higher classes, and nineteen higher schools 
with five classes, all filled with from twenty to thirty students. 
The development of these schools has been rapid since the 
war, and some of them have limited student capacities for 
the year. The main course, aside from studies in civics, 
mathematics, physics, and chemistry, consists of mechanics, 
power engines, life apparatus, electrical construction, building, 
and technology. 

The institutions devoted to management and operation 
(Betriebsfachschulen) contemplate the perfection of what in 
the construction schools is treated in a mathematical-construc- 
tion manner. But, few of the institutions are combined with 
machine-building or trade schools. The special studies em- 
bodied in the course consist of organization and administration 
of industrial plants, orientation of plants, molding, smithing, 
stamping, and testing. 

Textile Schools 

With the introduction of mechanical devices in 1850 the 
old spinning schools established before the year 1800 went 
out of existence. The so-called weaving school took its place. 
The course of study was twofold; it sought to train skilled 
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mechanics (werkmeister) and factory managers (fabrik- 
directoren) . 

The industrial arts are frequently combined with the 
trade schools. In addition to these there are in the country 
some 82 special industrial-art and trade schools teaching 
ceramics, violin making, glassware, gold and silver-smithing, 
toys, leather arts, and brewing. These are mostly day schools 
with studies of 32 hours per week and half-year courses. Their 
location is usually confined to the centers of the respective 
industries. 

Mining Schools 

The Prussian government did not manifest an interest in 
securing an orderly organization and practical development in 
industrial education until one hundred years after the estab- 
lishment of the first trade school. The operation of the twelve 
remaining mining schools in Prussia are dependent upon the 
government school at Saarbruecken, which is under French 
control. The largest is located at Bochum, in the Rhur dis- 
trict, which in 1921 had 766 students, constituting one half 
of all the mining students in Prussia. Aside from the twelve 
schools in Prussia, there are two in Saxony. Their purpose 
is to train for scientific and practical mining. The course 
covers two years, and the teachers are academically trained and 
experienced miners. 

The commercial schools serve a special purpose in con- 
nection with the general vocational schools, and offer a two- 
year course. Divided into commercial schools and commercial 
high schools, their development after the war assumed the 
following status: 

Germany in 1907 had 119 commercial schools and in 
1912, 207; Prussia in 1919 had 70 schools. The average was 
from four to five classes, with a total of 2,100 male students 
and 6,900 female students. 

The commercial high schools in Germany numbered six- 
teen in 1907, and 43 in 1912. Prussia in 1919 numbered 35 
such schools, with an average of two classes, and a male 
attendance of 600 and female 1,300. The average time given 
to studies in both kinds of schools is 31 hours per week. 

In addition to these there are commercial schools (Han- 
delsrealschulen) as a part of the regular public-school system 
maintaining from six to seven classes, whose three lower classes 
correspond to the three higher classes of the general high 
schools (Oberrealschulen), but which emphasize the several 
branches of science of commerce (Handelswissenschaft). In 
Germany there are in the larger cities eight such institutions 
having a student attendance of 2,230 in 1921. 

In addition to these there are 45 general Realschulen with 
commercial departments conducting from four to six classes 
each, having a total student body of 3,059 in 1921. In 
Saxony there are eleven special commercial schools with 2,023 
students. The attendance in all commercial schools has grown 
since the war. The nautical schools, however, now number 
only twelve. Before the war there were eighteen, of which 
seven were located in Prussia. The attendance which suffered 
greatly between the years of 1913-18 is-approaching its former 
number. 

Vocational Schools for Women 

The vocational schools for women concern themselves 
largely with domestic science and the several trades. The 
latter include dressmaking, laundering, ornamental and art 
needlework. Special schools for house attendants and servants 
are provided, most of which offer half-year courses. 

The training of technical assistants for medical institu- 
tions is embodied in special courses. In Prussia, since 1921, 
state examinations are required of those taking four half-year 
courses. 

The special schools for women welfare workers, estab- 
lished in Berlin in 1899, have now been amplified to forty 
institutions located through Germany. The course of study 
has been fixed by the government, and serves for the training 
of social workers and welfare nurses employed by municipali- 
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ties. Nearly all the larger communities maintain welfare 
bureaus. Churches and societies, too, are concerned in eradi- 
cating social evils and in promoting the physical, economic, 
spiritual, and moral progress of the community through the 
services of these classes of workers. 

The beginnings of the agricultural vocational schools date 
back about one hundred years. They have developed into 
two groups: the general agricultural schools and the special 
schools. Under the former come the so-called seminaries for 
farmers, in which attendance is predicated upon higher en- 
trance standards, followed by several years of practical train- 
ing. Above these are the higher agricultural courses of one 
year in universities. 

The agricultural vocational schools requiring only a com- 
mon-school training for admission, consist of (a) the farm 
school dealing with theoretical and practical farm subjects, 
and (6) winter classes dealing with the theoretical only. The 
former provide for a course of two years, the latter, two and 
one-half years. The former, too, include special schools for 
truck farming and for grazing lands. Thus, we have the 
following special schools: 

a) Garden, fruit and vineyard schools, 80 in number, 
with 3,000 students. Course three years. 

6) Animal husbandry, various branches, under provin- 
cial direction. 

c) Darying. Course one-half year. 

d) Agricultural technic. Course from three to four 
months. 

Horseshoeing and blacksmithing. Course three 

Agricultural accounting. Course three months. 

Forestry and tree planting. (Three Prussian schools 
and one private.) 

The schools named under a are designed to train farm 
managers and overseers, besides affording training for the sons 
of small farmers. At the present time, there are 450 of these 
schools in Germany, including 300 in Prussia. Of the total 
number, 420 are so-called winter schools. The attendance in 
1913 was 10,563; in 1919 it was 6,513; and in 1921 the num- 
ber was increased to 21,271. 

In addition to the schools mentioned, the bureau of agri- 
culture and the several agricultural societies make contribu- 
tions to the subject through conferences, lectures, practical 
courses, exhibitions, and the farm press. 

The army, too, offers courses in vocational training in 
trades, technical subjects, management and administration, 
including agriculture. The thought here is to make it easier 
for the soldier to enter civil life again. 

Private Special Trade Schools 

A review of the industrial educational status of Germany 
would be incomplete without some reference to the numerous 
private schools devoted to special vocational pursuits. The 
financial conditions, incidental to the war, obliterated many of 
these, but their interests are in a manner promoted through 
association effort. 

The German federation of technical and scientific societies 
through its trade journals and lecture courses, as well as trav- 
eling exhibits, is wielding a beneficent influence. The trades 
have, partly through governmental, industrial bureaus, and 
through labor organizations, fostered the skillful occupations. 
The Catholic journeymen’s society, founded in 1849 by A. 
Kolping, provided even in 1919 a thousand courses with an 
attendance of 17,000. 

The three largest German workmen’s organizations, the 
Free, the Christian, and the Hirsch-Dunker, maintain courses 
for the training of executives and for the rank and file. 
Owing to the higher political status of the labor leaders, these 
organizations assume a greater prestige than ever before. 

Summary and Outlook 

A brief retrospect of the foregoing leads to the following 

conclusions: In manner similar to the effort made by Prussia 
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after its collapse in 1807, Germany is struggling to rise again, generation. Here lies the only escape from a distressing 


through the quality of its work. 

One of the most important means toward reconstruction 
must be found in training the youth of the land in the indus- 
trial arts. Thus, the vocational schools, in contradistinction 
of the higher institutions of learning, have demonstrated a 
tremendous revival, notwithstanding the distressing financial 
situation which surrounds them. 

Through national and state legislation based upon a 
broader conception of the purposes to be attained, and through 
a better-trained teaching personnel, inspired by a better pro- 
fessional spirit, a larger constituency has been brought within 
the range of industrial education. Both state and community 
exact from the instructors in the higher branches untiring 
effort toward reconstruction through the training of the rising 


situation. 

The government slogan, “Reduction in Officials” (Beam- 
tenabbau), applied to the nation’s bureaucracy, finds expression 
also in the field of education. In the schools the policy will 
mean: (1) a reduction of the teaching force; (2) an exten- 
sion of the school hours to the maximum approved by medical 
authorities, and (3) an enlargement of the pupil classes. 

Naturally the Minister of Finance, oppressed on all sides 
by the needs of the hour, questions the principles which have 
given vocational training its best impetus. Whether Germany 
will cling to the last hope, vocational training, still remains 
to be seen. The danger is at hand, and the struggle for a life- 
saver is in full swing. 


ANALYSIS AS A MEANS OF 
ESTABLISHING OBJECTIVES 


Towne R. Abercrombie, Wyoming, Ohio 


. MATTER OF IDEALS or objectives in the various 
phases of our industrial-arts courses in the secondary and 
in the intermediate schools is a most important, though often- 
times neglected subject. It would be indeed difficult to state 
one particular ideal for any or all phases of the industrial-arts 
curriculum which would cause a standardization of the work 
in all sections of the country, for the facilities for offering 
such a course are far from standardized. One school system 
may be well supplied with equipment for all phases of the 
curriculum, while the other may have a very meager equip- 
ment, and can offer but few branches. The ideal, or objective 
of the large-city system, and of the small rural school cannot 
be identical. They serve two entirely different groups, with 
entirely different ideals. It would be fallacy on the part of 
the director of the industrial work of the city system to 
organize a course based on the ideals of the rural school, and 
vice versa. 

True as the foregoing statement may be, there is one 
point which should be common to all types of schools, regard- 
less of size or ideal. That is the matter of establishing the 
primary objective of the courses offered, whatever they may be 
or whatever type of student they may be designed to serve. 
If this were done, our industrial-arts courses would be much 
more worthy of commendation. In practically all school sys- 
tems, the academic courses are similar, although the instructors 
of the various subjects may have different conceptions of the 
ideals which they may be attempting to establish. Let us take 
the history course as an example. If a number of students 
were asked, “Why do you study history?” we would obtain 
answers suggesting the following: A great many study his- 
tory because it is the thing to do. Others would say that they 
might eventually teach the subject. Some few would admit 
that they liked history because of the stories. Still others 
study history because it inculcates patriotism. The real reason 
for studying history, however, is that it acquaints the student 
with the recorded experiences of the human race. In other 
words, history should be studied so that the past may be 
recalled. The same would be true of geology which is a 
method of studying the physical past of the earth. 

History being the recorded experiences of the human race, 
and its study important so that the past may be recalled, it 
should be comparatively easy to organize a standardized course 
which would recognize that fact, and the ideals which the 
course should inculcate could easily be incorporated into it. 

Let us now turn to the subject of industrial arts and seek 
a definition which will give us an ideal upon which to build. 


“Industrial arts as a school subject is the distilled experience 
of man in his resolution of natural materials to his needs for 
creative comfort to the end that he may more richly live his 
spiritual life.”1 Please note the similarity of the definitions: 
the former tells us that history is the record of the experiences 
of the human race, the latter that industrial arts is the dis- 
tilled experience of the human race in converting natural 
resources to his own comfort. It is unfortunately true that 
too few of us use these definitions in building up our courses. 
We do not study history simply as a record; we study it with 
the idea of every individual making some effort to recover 
some past human experience, and recording that experience 
for the benefit of others who will study the same subject at a 
later period. It is just as important that we study the various 
phases of the industrial-arts curriculum with the idea of recov- 
ering some of the experiences of the past, and making them 
available for future generations. 
How to Approach the Problem 

In attempting to present industrial subjects that will 
bring about a carefully formulated ideal, it is important that 
we begin with two kinds of material. First, come the sources 
of the material which may be obtained from a careful review 
of the past experiences in all the varied forms in which first- 
hand evidence is recorded. We use these sources not because 
they are exact and free from error; for alas, we know that 
they are full of prejudices and omissions due to imperfect 
observation. They do provide the raw material, however, for 
the improvement of present courses and should be studied so 
that the wheat may be winnowed from the chaff, and that 
which is applicable to present conditions and facilities, and is 
based on thorough observation, may be utilized in the building 
up of new experiences. The second kind of material which 
we must use in establishing these ideals is the presentation. 
To ascertain the truth about the past is a scientific study; to 
present the truth is an art. 


With these two elements firmly impressed on our minds, 


first securing a source for our courses, and then properly pre- 
senting them, let us turn to something more concrete in the 
formulating of ideals, or objectives, in our industrial courses. 
The establishment of these ideals in the minds of the pupils 
will become evident through the activities of the pupil himself. 
An ideal and an activity cannot be separated, but must tie up 
closely one with the other. Such being the case, it may be 
readily seen that our curriculum must be founded on activities 


1Bonser, F. G., Fundamental Values in Industrial Education, Teachers 
College, Columbia University, New York, 1912, p. 50. 
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which past experiences of the human race have recorded as 
being sound, as well as new experiences which we may be able 
to recover and pass on to posterity. 

Not only must these activities have a suitable basis, they 
must produce a feeling of satisfaction on the part of the pupil. 
Referring to Thorndike, we find that he asserts that all activi- 
ties, whatever their nature, are far more lasting when accom- 
panied by satisfaction. The psychologist informs us that 
things learned without effort leave no lasting impression, there- 
fore no satisfaction. If our curriculum is made up of a series 
of courses, therefore, that the pupil may complete without any 
visible effort on his part, he derives no satisfaction from the 
activities of the courses, and they, therefore, have not estab- 
lished an ideal in his mind. 

Effort, Interest, Activity, and Ideals 

There are four major considerations in the establishment 
of any course in the industrial-arts curriculum which must 
function properly if correct ideals are to be realized. These 
are as follows: effort, interest, activity, and ideals—all leading 
to satisfaction. This means that after the subject matter of 
our courses has been established, we must direct the efforts 
of the pupil so that his activities will result in a permanent 
satisfaction, and the establishment of permanent ideals. A 
pride of achievement must accompany every component part 
of the various courses. 

To build up such a course, embodying the principles 
which have been stated, will require the consideration of 
several very important elements. The first would naturally 
be the basis for the course, or the past experiences which have 
been recorded for our benefit. Does it mean anything? Will 
it give the required results? These are some of the questions 
we should ask ourselves. The second element which is neces- 
sary is to know the pupils with whom we are working. We 
should know what is their social environment, what is their 
mental ability, both individually, and as a group; their physical 
ability, and their age, and last, but not least, their background, 
or preparation for the course which we are to offer. A third 
important element has been stated previously, the necessary 
information regarding the content matter of the subject. The 
subject should be analyzed for its vocational value; its adapta- 
tion to local conditions; its purely cultural value; and its rela- 
tion to the other phases of the curriculum, which should be 
of equal weight in order that the transfer value will apply. 
A fourth important element is naturally one of time. In 
order to incorporate the proper ideals in connection with the 
general activities of the course, it is imperative that we devote 
sufficient time to it. The pupil must be able to absorb a 
sufficient amount of general knowledge, as well as develop a 
sufficient technic of workmanship, before we can reasonably 
expect that we have incorporated proper ideals. 

Should Texts Be Used? 

In the opinion of the writer, time given to the actual text 
study of principles should be as brief as possible. By this I 
do not mean to infer that the texts should be slighted. Far 
from it; texts should be used, and used to a great extent, for 
they furnish us with the recorded experiences of the human 
race as concerns the industrial-arts field, and are the sources 
to which we must turn for help in developing our curriculum. 
The contention is, however, that time spent in actual applica- 
tion of the principles which are incorporated into the texts 
is of more importance than the study of these selfsame prin- 
ciples. The interest factor, which has been mentioned pre- 
viously, will not carry over in actual study of principles, as it 
will in the actual application. It is also true that the interest 
factor will not carry over, as will mechanical ability and per- 
formance work in regard to these principles. For example, 
an instructor may use a text on varnishing, and explain the 
principles involved. This may be done in a comparatively 
shert time by selecting principles which are consecutive and 
wil! gradually create the proper association of ideas. Reason- 
abi: coordination could be expected from the one day’s work 
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to the next, but a much greater length of time is essential 
when we come to the actual application of the principles so 
that mechanical ability will develop in coordination with the 
principles. The theory is essential in order to incorporate the 
principle, but the practice is more important in order that 
the principle may be applied. We may take one of the many 
principles of orthographic projection, and can expect a co- 
ordination with another principle when studied. This coordi- 
nation should be brought about in a direct manner, howevet, 
and in as brief a time as is consistent with results. The time 
spent on application of these principles must necessarily be 
longer, and will serve to develop the interest factor to a much 
greater extent. It will assist also materially in the incorpora- 
tion of the ideals of the course because of the resulting activi- 
ties which lead to a decided feeling of satisfaction on the part 
of the pupil. 
Psychological, Pedagogical, Physiological, and Sociological 
Factors 

A further analysis of outstanding factors governing the 
subject matter contained in our courses should result in the 
study of four or five points. The first of these would be 
the psychological analysis. This should result in a series of 
problems which will arouse imagination, aid in mental develop- 
ment, and bring about self-expression on the part of the pupil. 
These elements are closely united, and the pupil should be 
able to look ahead and imagine what he is going to do as 
well as what the ultimate end of his work will be. In other 
words, he must be taught to visualize. In this manner an 
ideal is established, and satisfaction will result only in the 
ultimate achievement of the end in view. As previously stated, 
however, we must know the pupil with whom we are working 
in order to tie up these factors. 

A second point which we must study is the pedagogical 
element. Does our course lend itself to the teaching process 
as it should? Again, analysis must assist us in determining 
what method we will use to make the course lend itself most 
readily and successfully to the teaching process. Will we use 
the inductive method of teaching, or the deductive? Will we 
proceed from the particular to the general, or vice versa? 
In the one, we would have a great deal of teacher activity, 
and in the other a greater amount of pupil activity. Since 
presenting the truth is an art, we should do everything possible 
to develop this particular art in the best manner. 

The third factor would be the physiological consideration. 
Do the elements of our courses lie within the abilities of the 
pupil, or are they beyond him? In other words, can the pupil 
be taught to reason for himself, as well as perform the thing 
which we should reasonably expect of him, or must we rely 
chiefly upon the “show me” method? If we must show the 
pupil what to do next in every problem, our course is not fitted 
to the pupil. Other factors which will prove the fitness of 
our course are discouragement, and lack of interest. If dis- 
couragement is evident, we should find its source and attempt 
to remedy it. On the other hand, we should ever be on the 
alert for the overconfident pupil. Overconfidence is usually 
more deadly than discouragement for it is usually followed 
by a decided feeling of discouragement unless the proper 
tactics are employed to overcome it. This type of pupil should 
be guided very carefully so that his confidence and enthusiasm 
will be developed in the proper manner. 

A fourth factor which we should use in analysis is 
the sociological. Does the transfer value of the subject 
make the individual a more efficient member of society? Is 
the subject matter broad enough to tie up with other things 
and fit in with other associations? These are some of the 
questions which would need to be answered in analyzing this 
factor. 

These and other elements and factors not here men- 
tioned are very important in the formation of our courses, and 
in the establishment of the proper ideals. The mere giving of 
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a course which includes customary problems is useless unless 
the underlying factors are first determined and then carefully 
analyzed. For example, we may safely assume that approxi- 
mately 90 per cent of the drawing courses given include the 
hexagonal pyramid as a problem. Should we reason, then, 
that since every textbook contains it, and since every course 
includes it, that it is customary, and should be incorporated 
into our own courses? Or should we rather decide, that it 
should not be taught because it is customary, but because 
of the principles which are involved and which provide for 
an association of ideas with ensuing problems? Before de- 
ciding to include the customary, we should analyze it very 
carefully as to its value according to the four factors which 
have been stated in the foregoing. 

Comparable to the idea of presenting a customary course 
to 2 group of pupils without giving it a careful analysis, is 
the request of a director to have an instructor of any particu- 
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lar phase of the industrial-arts work teach such a customary 
course. The originality and initiative of the instructor should 
by all means be utilized. No teacher can present a course 
intelligently unless he is given the privilege to first analyze, 
and then develop it along lines which he thoroughly under- 
stands. 

The foregoing statements when summed up should pro- 
vide a means of establishing the proper ideals in the mind 
of the teacher, as well as the pupil. Briefly stated, we should 
first provide a basis for our courses which is founded on the 
four elements which alone lead to satisfaction on the part 
of the pupil, namely: effort, interest, activity, and ideals. This 
basis being provided, the subject should receive a very careful 
analysis according to the psychological, pedagogical, physio- 
logical, and sociological aspects. This being done, a primary 
objective will have been established which should bring about 
some measure of standardization of the industrial-arts courses. 


A PLAN FOR REDUCING THE MACHINERY OF THE 


HE MATTER OF GUIDING STUDENTS, especially 

boys, in the matter of a vocation in life, is attracting the 
attention of educators more and more. A method of especial 
interest to teachers of industrial subjects is that in which the 
boy is given an opportunity to work at a variety of occupa- 
tions in school, so that he may acquire as great a background 
of personal experiences as possible to aid him in choosing his 
vocation in life. This method has the great advantage that 
it leaves the choosing entirely up to the boy, for it is recognized 
as a danger to intrude much advice in the matter because of 
the practical impossibility of the one who gives advice not 
being influenced in his advice by his own likes, dislikes, and 
experiences. 

This scheme of industrial work gives a great variety of 
manual-training experiences to the boy because of the greater 
number of shop subjects which he takes up. It, therefore, 
gives more in the way of experiences to aid in making a choice 
of a vocation. We have long defended manual training on 
the ground that it aided a student to decide whether or not 
he should take up an industrial pursuit. The process of trying 
his hand at a number of typical trades will give him the same 
opportunity to decide for or against an industrial pursuit, 
and if he decides for such a vocation, will give him an idea 
which particular industrial occupation he should go into. 

From physical, manual, and mental training standpoints, 
there is certainly as much in working at several shop subjects 
as in confining the work to our conventional woodwork and 
drawing. 

The working out of this tryout scheme for vocational 
guidance, has been confined principally to large junior high 
schools. Indeed, it has been accepted as the best plan for 
organizing shopwork in junior high schools to such an extent 
that it is becoming known as the junior-high-school system of 
industrial education. 

As worked out in the larger junior high schools, a num- 
ber of shops (eight seems to be quite generally accepted as 
the proper number) are equipped each for teaching a separate 
trade. A skilled tradesman is in charge of each shop. Stu- 
dents are rotated through these shops, a half semester to a 
shop, so that at the end of a two-year tryout period, they have 
“sampled” eight typical industrial occupations. 

In smaller schools compromises have had to be made as 
to the number of shops and the number of subjects a teacher 
has to teach. In very small schools one teacher of necessity 
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must teach all of the trades in an all-purpose shop. It is 
easy to imagine that in a school large enough to be able to 
afford to set aside eight shops and eight specialist teachers 
for this work, that the plan would work out very well indeed. 
But when you begin to cut down on the number of shops and 
teachers, it works poorly or not at all. 

The occupations taught in schools using this tryout plan, 
vary considerably. Properly, they should embrace occupations 
that are typical of the community, and when possible repre- 
sent a group of more specialized trades. For instance, the 
woodwork taught should lead the student to a consideration 
of carpentery, millwork, cabinetmaking, furniture manufac- 
turing, and the like. Unfortunately, school tradition and the 
expediency of utilizing manual-training equipment already on 
hand, has led many schools to retain among their shop sub- 
jects those not at all typical of the industrial life of their 
community. As an example of this may be cited the teaching 
of patternmaking in a strictly commercial or agricultural com- 
munity. 

The subjects which have been most widely used are archi- 
tectural and mechanical drawing, printing, sheet-metal work, 
bench metal work, pipe fitting, photography, electricity, con- 
crete, forging, bookbinding, painting and interior decorating, 
carpentry, and cabinetmaking. 

Such is the scheme of tryout vocational guidance as it is 
generally thought of and as it is applied here and there. The 
theory of it is all right and generally accepted by educators, 
but the ponderous machinery that is required to run it, makes 
it impractical in any but the very largest schools. As a result, 
acceptance in practice is lagging far behind acceptance in 
theory. 

If this tryout plan of industrial education is to come into 
general practice, a way must be found for operating it in a 
less unwieldy and expensive manner. 

I wish to do more than point out the disadvantages of 
this scheme. I want to show how it can be made more 
practical. The plan I am about to suggest has never been 
tried out to my knowledge, but it is so simple, and as far as I 
can see, so practical, that I hope it will clear the way for 
further and extensive acceptance of this system of tryout 
industrial education. 

The grades for which this tryout work is best suited are 
the two upper grammar-school grades in a school system hav- 
ing the regular four-year high school. I will discuss my plan 
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first for use in a school system organized on this basis, since 
it is still the organization most generally used. 

My suggestion is, that instead of rotating students from 
shop to shop at the end of each tryout period, we rotate the 
shop equipments and teachers. This leaves the pupils in the 
same shop but with new equipment and teachers. In a system 
where grammar schools are each equipped with one shop 
apiece, eight schools should be grouped together and each 
equipped for a different type of shopwork. The one for 
woodwork, another for sheet-metal work, still another for 
drafting, etc. The equipment for each shop should be selected 
and planned so as to permit of easy transfer from school to 
school. During a tryout period all the students at a school 
would “sample” the trade for which their shop was at that 
time equipped. As all would be doing the same work there 
would be no necessity of keeping the students grouped by 
grades. At the end of a tryout period, all of this equipment 
would be moved or rotated from one school to another school. 
The students at each school would then “sample” a new trade. 
At the end of the two-year tryout period, every student would 
have “sampled” the eight trades. 

The task of transferring eight equipments from school 
to school, all at the same time, will on first thought seem to 
be impractical. A little study of this problem, however, will 
show that it really is not so much of a task. In the first 
place the benches would not have to be moved, for a woodwork 
bench would be just as usable for one of these occupations as 
for another. That leaves only the tools and machinery to 
move. Now, remember that we will be teaching but one-fourth 
year’s work in each of these occupations instead of the usual 
one or two years and we will see that there will be less equip- 
ment to move than we now put into a shop. As a matter of 
fact, there will be little but hand tools to move. If any 
machinery is in such an equipment it should be very small 
and selected with a thought as to its portability. Each machine 
should have individual motor drive with motor suitable for 
attaching directly to light sockets. Each tool cabinet would 
be made to hold all the tools belonging to a particular equip- 
ment. The cabinet full of tools would then, usually, be all 
that would have to be moved. 

So far I have discussed this from the standpoint of a 
school system having no junior high schools, or, in other words, 
where the tryout work would be done in the last two years of 
the elementary schools. Can this transferring-equipment idea 
be used to any advantage in a system having no junior high 
schools? It can if there can be grouped eight shops in the 
tryout system. Of course, if all eight shops were in one 
school there would be no occasion for rotating equipments. 
If the eight shops were distributed in two or more schools, 
each school would have to change one equipment and one 
teacher each tryout period no matter how many shops it had. 
It would be entirely practical to group three junior high 
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schools equipped respectively with one, three, and four shops 
each. But at the end of each tryout period each school would 
change just one shop equipment and one teacher. In the 
school having four shops an equipment would remain there 
for four tryout periods, while in the school having but one 
shop an equipment would remain at the school one tryout 
period only. 

I wish to point out the distinct advantages to be gained 
by such a system of industrial work over our present or the 
traditional manual-training work: 

1. The vocational-guidance feature of the plan gives the 
boy a background of experiences in various occupations as an 
aid to him in choosing his life vocation. 

2. The plan enriches the content of the industrial work. 
Certainly a student would get more from his shopwork from 
the standpoint for which we now give manual training, if he 
were given the opportunity of working with eight different 
kinds of equipment and studying under eight instructors, each 
a specialist in his trade. 

3. It would require less for equipment than under the 
present prevalent system where each school is equipped to 
teach from one to three years’ work. Under the tryout system 
— equipment would be for teaching but one-fourth year’s 
work. 

4. In many schools there would be an administrative 
advantage because there would be no necessity of programming 
shop classes by grades. Since all students at a school would 
be doing the same work during a particular tryout period, 
beginning students could take shopwork with the advanced 
students without the slightest inconvenience. 

As to disadvantages, there are none that I know of, 
except the frequent transferring of equipment, and to some 
people, the transgression of some of our sacred (?) manual- 
training traditions. 

A program of tryout work during the junior-high-school 
years is not complete without some opportunity for the boy 
who has made his choice to prepare himself intensely and 
directly for a given occupation. For this reason boys electing 
to enter upon an industrial vocation on the completion of their 
high-school work should be given an opportunity for speciali- 
zation in the shop practice of their chosen vocation while they 
are yet in school. This means schools should offer elective 
trade courses during senior-high-school years. 

A tryout scheme for the industrial work should not con- 
stitute the entire program of a school system in the matter 
of vocational guidance. It will give helpful guidance in indus- 
trial occupations, but very little in the field of business and 
professions. It is not by any means a cure-all remedy but it 
is a valuable aid just the same in doctoring our educational 
undernourishment in the matter of vocational guidance. 

I have simply attempted to show an easy way of giving 
the medicine. 
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MOTIVATING MANUAL TRAINING 


C. M. Haines, Director of Manual Arts, Fort Worth, Texas 


HE MOTIVATING OF MANUAL TRAINING has 
been successfully carried out in the Fort Worth, Texas, 

public schools in recent years. It was found that it would 
not be difficult to adjust the course which had been taught 
for several years to the motivating idea, and the result com- 
mended the change. 

Motivation in education, as defined by a writer of note 
is the process of adjustment whereby the efficiency of the 
individual is greatly enhanced by a self-realization of the 
relation of his personal needs. Applying this definition to the 
specific case of the manual arts, we find that it is simply com- 
pelling the pupil to think for himself, and not only to do 
his own thinking but to realize the value of the thought 
processes. If he does all of the work in the course, he must 
do all of his own thinking. For example, the writer has, at 
different times, given the class lectures on furniture manu- 
facture, giving an application of its processes to the operations 
in the school shop. Since motivating the course, however, 
the pupil must find out all about this subject himself. He 
may use any source to which he may have access, but after 
his investigation he must enter a written report in his class 
notebook. 

A writer who saw the advantages of this method of teach- 
ing, although he did not apply it to any extent, has said, 
“If I keep a child busy in the workshop instead of chaining 
him to books, then his hands work for the good of his intel- 
lect. Let the teacher keep constantly in mind that an hour’s 
work will teach the pupil more things than he can retain in 
his memory from a whole day’s explaining.” Following out 
this idea the problems are asked in the first person, the pupil 
asking himself the questions and not the teacher asking the 
pupil. 

As Fort Worth has a great many industries which can be 
studied by the pupils during the manual-training course, the 
motivating was greatly simplified, but in every community there 
are many applications which may be made easily. 

In the first place the general aim of the course is definitely 
stated. This aim is “educational for the reason that the time 
allotted for this work is not sufficient to teach a trade, although 
the foundations for several trades are laid during the course.” 
The knowledge which a pupil gains during this course will 
give him nothing he must unlearn if he enters an industry. 

The aim of each course is definitely stated as well as the 
general problem. The projects need not be adhered to by 
the teacher. He is given the authority to select others that 
contain the same processes, if he sees fit. 

Following are the outlines of several of the courses. 
These will give the general form and content. 

Low Seventh-Grade Shop Course 

Aim of the Course. To teach the pupil the names and 
uses of the most important hand tools. 

General Problem. How can I conduct myself in the shop 
so that I will learn the names and uses of hand tools in the 
quickest manner? 

First Six Weeks of the Term 
Project— 
Cutting board. 
. New Processes— 

Squaring-up stock. 
Work side. 
Work edge. 
Testing for width, length and thickness. 
Use of tools. 
. Care of tools. 
‘ools— 
Jack plane. 
Block plane. 
Backsaw. 
Rule. 


New 
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T square. 
Try-square. 
Marking gauge. 
Knife. 
. Bench hook. 
Material— 
Yellow pine. 
Drawing— 
To be read from blackboard. 
Finish— 
None. 
Time— 
One ninety-minute period per week. 
Pages Covered in Text— 
(Selected during class.) 

Problems. How can I use my notebook to best advan- 
tage? What are the best methods of caring for my tools? 
Why must I learn the six rules for squaring up a board? 
Why must I always apply these rules when squaring up a 
board either in the school shop or at home? Where can I 
find a brief history of the hand plane? 

More time is given to this work in the high school and 
more ground is covered. In the 1B high-school shop class, 
the aim of the course is “to give the pupil correct ideas of 
furniture design and the furnishing of homes” and the general 
problem is: “What is the best design of furniture for any 
one of the following rooms at home, bedroom, library, den, 
kitchen, dining room or living room?” Many of the prob- 
lems are of strictly local interest and importance such as, 
“What is the scale of wages paid the workmen in the Hub 
Furniture Co.?” “Is there a company in Fort Worth whose 
business it is to season lumber?” “Is there an opening for 
such a concern here?” “Why?” “What are the best woods 
used in making furniture?” “Why?” “Have we any furni- 
ture at home made of these woods?” 

The motivating of the drawing course was found to be 
much more difficult but was finally accomplished. Following 
is a partial outline of the 4B high-school work in architectural 
drawing. 

Aims of the Course. To give an understanding of archi- 
tectural design and building-cost computation. 

General Problem. How can I prove to myself and my 
parents that I understand the principles of architectural design 
and building-cost computation? 

First Six Weeks of the Term 

Project. Plan and elevation of a bungalow. 

New Processes. Design of building. 

Text. .How to Build a Bungalow, by P. A. Brigham, 
Plates 1, 2, and 3. 

Problems. “What are the names and locations of the 
architectural firms in Fort Worth?” “Are they all success- 
ful?” “Why?” “Can a beginner in an architect’s office make 
a living wage?” “Is it a ‘blind-alley job’?” “Why?” etc. 

This course as adopted by the Fort Worth schools has 
passed the experimental stage and is a proved success. It has 
vitalized intensively the manual-training work. Notebooks, 
which were formerly thought useless by the pupil and thrown 
on a pile in the corner of the shop or lost entirely, are care- 
fully preserved and used by him as a reference, not only in 
his manual-training classes, but in practically all of his school- 
work. 

The manual-training work is an optional subject in the 
high school but in one year’s time the number of pupils en- 
rolled in the Central High School manual-training department 
increased from one hundred and twelve to one hundred and 
ninety-nine, of from one fifth to over one third the total num- 
ber of boys enrolled. The only cause that can be attributed to 
this increase is the motivating of this subject. 
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THE CAMERA IN THE SHOP 


H. J. Barber, Tilden Technical High School, Chicago, Ill. 


VERY TEACHER OF SHOPWORK has often wished 

he had a picture of a special problem or process as a 
help for present or future classes. He finds suggestive work 
in stores, homes, and in the most unexpected places and tries 
to fix it in his mind as an aid for adaptations and designs 
that he may work out. As an illustration: A teacher in a 
Chicago high school was asked to make brackets to support 
hanging lights for a large dining room in the school at which 
he was teaching. He searched books and studied the methods 
used in other buildings, but finally found his motif in a 
Japanese tearoom in a park. Fortunately he could sketch, 
hence he drew a picture of the bracket, but had he used a 
camera the results would have been more satisfactory. 

The collection of shop pictures in some schools shows 
how the ideals change as time goes on. These shop pictures 
have both a historical and educational value. Furthermore, 
these collections of photographs of school problems serve to 
inspire succeeding classes to produce better work. 

The subject of making shop photographs can be divided 
into three parts: The camera and its operation, what pictures 
will be worth while, and how pictures can be used most 
effectively. 

There are cameras of many different sizes and costs and 
each has a special use. For average work, where the object 
is stationary and the light good, almost any camera from the 





FIG. 1. 


SAFETY FIRST AT THE BAND SAW. 


“Brownie” type to the small focusing camera will give good 
results if it is stopped down to a small aperture and plenty 
of time is given for the exposure. If a picture is desired that 
teaches something about a design, finish, or process, the average 
camera will prove satisfactory. If artistic effect with perfect 
G — is sought, however, a higher-grade lens will be 
reguired. 
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In brief, a good picture of a boy holding a saw or plane 
can be obtained by using a cheap camera, but to picture the 
shower of sparks caused by a boy in the forge shop when he 
strikes the white-hot iron, with a heavy sledge, will require a 
high-speed camera of the Graflex type. 

A picture of a boy using a heavy sledge hammer on a 
heated bar caught at the instant of striking produces but a 


Oe 





FIG. 2. THE BACKGROUND FOR THIS PICTURE OF THE BOOK 


TROUGH WAS MADE OF WRAPPING PAPER. 
dead picture. If, however, the picture is snapped a moment 
after the hammer has struck the hot iron, the stream of sparks 
from the blow will give an atmosphere of life and action. 
For most shop pictures, the flashlight method is indispensable 
because regardless of shop lights or uncertain daylight, it 
always produces a good, clear picture. 

Since so many photograph-supply companies, makers of 
films, cameras, lenses, etc., are distributing free literature on 
photography, and since one can procure excellent manuals at 
low cost, there is no need of inserting detailed instruction 
about actual picture taking in this short article. A new book 
published by the Eastman Kodak Co., at 50 cents, covers the 
amateur field very fully and will be found quite helpful. 

The teacher who has a camera usually wants to do all 
the work himself and so he naturally tries his hand at devel- 
oping and printing. Many serve a costly apprenticeship and 
spoil many pictures by wrong developing. Some of these will 
be pictures that cannot be taken over again. Unless good 
darkroom equipment and fresh chemicals are available, it will 
be found cheaper to pay a professional to develop all valuable 
negatives. Experimentation, especially at the beginning, should 
be confined to films which can be replaced easily. It will pay 
to make dozens of exposures and development tests for 
practice. 

As to what pictures are worth taking, is a matter which 
depends entirely upon the reader’s judgment. A periodic 
house cleaning frequently discloses that out of a hundred care- 
fully cataloged films, only a dozen are worth preserving. 

Before taking a photograph of a class problem, the ques- 
tion whether the picture will help make the teaching load 
lighter, should be considered. Too indiscriminate picture 
taking kills interest in it and wastes time and money. Pupils 
should be made to understand that only the best work is 
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worth a place in the picture collection. Then they will have 
a goal for which to strive. Photographs may be mounted on 
the bulletin board, or kept in a scrapbook for reference when 
needed. 

Pictures of shop projects furnish the teacher with a check 
on his own work, and often help him in selecting problems 
that have been found good in former classes. If the teacher 





FIG. 3. A MODEL OF A MOLD WITH THE CORE IN PLACE. THE 
PATTERN AND THE CORE BOX WHICH WERE USED IN PRE. 
PARING THE MOLD ARE SHOWN ON TOP OF THE FLASK. 


has pupils doing individual work or is giving additional prob- 
lems to the boys who have finished the regular course, these 
photographs of approved problems help them in selecting 
something in which they will be interested. 

There are endless possibilities in the uses to which these 
pictures can be put. Among these uses are the following: 

a) The pictures may be used in the same way as illus- 
trations are used in a text, to assist in describing the problems 
for classwork. : 

b) They may be used to preserve the best work from 
year to year in pictorial form and serve as material from 
which selections may be made in forming new outlines of work. 

c) They may be exchanged for pictures taken by other 
shop-teachers to the benefit of all. 

d) Where schools use the lantern, it is easy to make 
slides of the best work and by showing it on the screen, create 
a school interest in the shopwork. 





FIG. 4. BROKEN COLUMN BOOK ENDS. AT THE _ RIGHT IS 
SHOWN THE BOOK END IN — AT THE LEFT ARE 
SHOWN THE PATTERN AND THE CORE BOX 
USED FOR MAKING THE CASTING. 


Lantern work has untold possibilities. It has dangers as 
well, however, and it would be well to mention some of them. 
For a time, visual education was looked upon as the greatest 
aid to education and it was thought possible that all knowledge 
could be easily, pleasantly, and rapidly given to the child 
through the eye. This, however, is not quite true, and while 
much can be said for sane visual instruction, yet this educa- 
tional method can be abused easily. For instance, pictures 
of lumbering interest the boy, but without some contact with 
the forest, the mill, or the products, the value of the picture 
is incomplete, and the boy has gained little or nothing. Watch- 
ing pictures of cross-channel swimmers will not make swim- 
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mers unless one goes into the water. Pictures of beautiful 
furniture cultivate the taste, but only he who builds a service- 
able chair or table adds to the world’s wealth. When pictures 
of fine work inspire one to do fine work, then the circle is 
complete. Then the pictures really educate. 

The photographs submitted are a few of many taken 
for a definite purpose in each case. Some have been published 
in the high-school paper or school classbooks as a help in 
creating pride in class achievements. Others, like Figure 1, 





FIG. 5. SHIELDS WITH EMBLEMATIC DESIGNS FOR BOYS’ CLUBS 


have been posted in the shops to illustrate a lesson in the’ 


proper use of machinery. Others have been a help in work- 
ing out designs for new problems. The book trough shown 
in Figure 2 is an example. Size, material, ornamentation and 
finish can be worked out as class problems by future classes. 
The picture of the book trough was taken by daylight, with a 
background of wrapping paper. A small camera was used, 
exposure one-half minute, opening of camera 44 in. The 
picture of the bandsaw is a daylight picture, using a 6'/ by 
8Y,-in. camera with same time and exposure as the previous 
one. 

Most of the shop pictures were taken by flash light. The 
art of making flash-light pictures is easily mastered after you 
read a few books on the subject and do a lot of experimenting. 
With a flash light you soon feel a certainty as to results for 
there is always the same lighting. 











FIG. 6 THIS PICTURE SHOWS IMPROPER POSING. THE CLASS 
SHOULD FACE THE DEMONSTRATION SLIDE RULE, 
NOT THE CAMERA. 

The plaster mold with the core in place, shown in Figure 
3, illustrates the use of patterns in the foundry. By having 
this in the pattern shop where all the class can study it, there 
is a better understanding of the relation which exists between 
the pattern shop and the foundry. 

The broken column book ends shown in Figure 4, have 
become very popular with the students. This project also has 
helped connect the shop with academic departments. The 
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design has been used in the history classes when studying 
Greek history. It also has been used by the class in archi- 
tecture. The two shields with emblematic metal designs shown 
in Figure 5 were made for well-known boys’ societies. 

Figure 6 shows a group of boys in a slide-rule class. This 
picture was chosen for this article to call attention to the 
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improper posing often seen in school pictures. The large slide 
rule, made for the purpose of demonstration, enables the 
teacher to explain the process to his students. The class, there- 
fore, should be facing the demonstration slide rule, not the 
camera. The pupils behind the slide rule could obviously get 


little out of a demonstration. 


SUPERVISED STUDY AND THE 
INDUSTRIAL-‘ARTS TEACHER 


Walter A. LeBaron, Jr., McKinley Junior High School, Schenectady, New York 


ROGRESSIVE SUPERINTENDENTS and principals 
Pus are seeking to make available to the children under 
their charge, the greatest amount of training possible regard- 
less of the varying conditions under which these children live 
and grow, are studying and stressing supervised study. Their 
greatest concern seems to be with those classes in which group 
study and group recitation has been the rule, and they take 
for granted that art, mechanical-drawing and shop classes are 
so conducted. To some extent this is true, but the industrial- 
arts teacher as a usual thing must work with the individual, 
and can not teach by “group” or “class” if he would. But, 
considering the broadest aspects of a program of supervised 
study, is the teacher of industrial arts giving all that is possible 
to the class by simply instructing one at a time? 

Educational science has gone far in discovering and apply- 
ing laws of learning, in classifying abilities and capacities both 
inherent and acquired, in formulating proper disciplinary 
measures, and in establishing facts concerning individual dif- 
ferences. It is well to have a knowledge of such laws as a 
basis from which to organize a program of logical procedure. 
It is, on the other hand, dangerous to attempt too broad and 
sweeping an application of laws to a group so widely diversified 
as a single class of twenty, or ten, or five. 

It has been said that when a child is born he brings into 
society an individuality whose perfect replica has never been 
before and never will be again. Granting this, we may 
eliminate environment and yet have a group whose essential 
potentialities may only be defined as, difference. Now let us’ 
presume a hypothetical situation in which the environment of 
twenty individuals be identical from birth to school age. Were 
such a situation possible, we would have as a result, a group 
of twenty with characteristics equal to the environment plus 
the inherent traits, abilities, and capacities in each case,—or 
accentuated differences. Identical environment is a physical im- 
possibility, however. Brothers may be born and raised in the 
same house, have the same playthings, the same food, the same 
hours of sleep, and parental treatment, but one will be a part 
of the other’s environment, and cannot be that same part of 
his own. 

There is a danger in our present systematic and almost 
mechanical treatment of children. We are often prone to 
say, “Why, John is an exceptional boy. He is of high intelli- 
gence. He will get along all right.” Or, “No, Frank does 
not do very well. You see he is not very bright and there is 
not much we can do for him.” But unless we have the facts 
concerning these two boys in their everyday life, there is just 
as much chance that we are wrong, in our judgment of them, 
as there is of being right. To illustrate: Is it not possible that 
John has been favored with a good home and a father or 
brothers, or both, who are a very material assistance to. him in 
his work? And if such were the case, could we still credit 
him with intelligence above the average, without further proof? 
Is it not possible, too, that Frank may be higher in native 
intelligence than John, and still suffer a constant hindrance 
from deafness, impaired vision, or other physical handicap? 


It would be well to point out a few of the conditions 
which, if we are not aware of them in each individual case, 
may vary our judgment of the child to the point of extreme 
error. 

Some of these conditions are: 

a) Physical Handicap—The brightest boy in the class 
may impress the teacher as being dull and backward, simply 
because he cannot hear as well as the others. If he is back- 
ward it is not his own fault. 

b) Impulsive and Overconfident—The writer has such a 
case in one of his classes. The boy has remarkable ability for 
his age, but his progress is temporarily blocked by a proud 
father and uncle who lavish praise upon him more fondly than 
wisely. 

c) Home Situation—Some children have great oppor- 
tunity for study and assistance in the home, while others have 
none whatever. 

d) Accustomed to a Driving Personality—The child of 
a storming, nagging parent; the child who has been previously 
tutored under the rigid “hands folded” discipline; the child 
who has been trained logically instead of psychologically. 

e) Temporary Emotional Strain—Examples of this fact 
are abundant in the memory of our own childhood. Are we 
to respect the personality of the child, or are we to crush it? 

While this is in no wise an exhaustive list of the various 
conditions which may confuse us, it is suggestive of what we 
may expect in a given group. 

First among the duties of the efficient teacher should be 
a thorough diagnosis of each individual case. We may draw 
an analogy from the methods employed by the physician. 
Imagine the folly of a physician who would prescribe treatment 
for scarlet fever without first searching thoroughly and dili- 
gently for every symptom of the disease. Imagine as well the 
possible disastrous results if he were in error. Fortunately the 
physician is not so careless. He first examines the patient for 
every possible symptom of disease, and withholds his con- 
clusions until such time as he is satisfied that he has a thorough 
knowledge of the case. He then proceeds to prescribe the 
treatment most essential to the patient’s condition. In his 
methods of attack he is not working from a “rule” only but 
from the peculiar necessities of the individual as well. 

From the standpoint of supervised study, the industrial- 
arts teacher must be as much a diagnostician in education as 
the physician is in the medical profession. He cannot hope 
to fill the broadest aspects of his position by anything less. A 
few of the things the industrial-arts teacher may do in in- 
dividual diagnosis are: 

a) Visit the homes of the children who are commonly 
called “Problem Cases.” 

b) Hold individual conferences with pupils. 

c) Confer with previous teachers. 

d) Consult the records of the school nurse. 

e) Study the results of standard tests when they are 
available. 
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f) Be alert to detect temporary difficulties. 

The question of how to handle such a mass of data efh- 
ciently, immediately arises. Many of the leading authorities 
on the subject of supervised study advocate systematic record- 
ing of data on cards provided for that purpose. Unfortunate- 
ly, however, too much of our educational endeavor is operated 
on a “machinery” basis. We are too prone to ascertain a fact 
or condition; write it on a card; file it; and forget it. To be 
sure, it is beyond our power to keep a mental record of many 
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of the facts concerning the individual child, which are essentia! 
to school organization. We should, however, make such a 
personal matter of the study of children under our care, that 
we may advocate and prescribe treatment in each individual 
case with sincerity, and without reference to a card index. 

A thorough-going program of supervised study does no: 
necessarily mean an increase of work for the teacher. Its 
greatest value lies in its utility as a medium for the elimina- 
tion of “lost. motion.” 


THE PUBLIC LIBRARY AND THE 
TECHNICAL WORKER 


G. O. Ward, Technical Librarian, Public Library, Cleveland, Ohio 


A CERTAIN CONCERN undertook to brassplate a lot 
of iron castings. After the job was done, the shiny 
brass finish began to show spots, until the whole batch looked 
as if it were suffering from a hard attack of metallurgical 
measles. It was in fact a bad case of what electroplaters call 
“spotting out.” 7 

What was to be done? The head of the concern called 
in an expert from a chemical laboratory. The expert looked 
at the unhealthy brass and asked some questions, but reserved 
judgment. Then he came over to the public library to see 
what the books had to say. What the books had to say was 
much to the point, so much so, that the expert proposed to 
quote them in his report. “For,” said he, “this chap is one 
of these fellows who won’t believe anything unless you can 
give him an authority for your opinion.” 


Then there was a bondhouse which was thinking of 
engineering the flotation of an issue of industrial bonds. Very 
sensibly it concluded to find out something about the product 
of the firm which was negotiating for its services, before it 
came to a decision. It did not call in an expert but sent its 
own representative over to the library. The library produced 
the information. 


A board of education for some reason needed to know 
the composition of talc. The public library supplied the 
answer. Then the board wanted to know whether the fusi- 
bility of coal ash had any value as a test for the possible 
effect of different coals on furnace grates. The library 
answered that question, too. 

The same public library which reported these anecdotes 
adds a list of representative topics which have been the sub- 
ject of inquiry in its technical section: 


The Wright Whirlwind airplane motor; sources of car- 
nauba wax; uses of quartz crystal; specifications for steel pipe; 
German specifications for structural steel; Hell Gate power 
station; list of motor-truck makers in 1915; weight of plate 
glass; cost of training new employees; generation of electricity 
with pulverized fuel; dirigold (an aluminum-copper alloy). 

Fifty years ago, the American librarians first organized 


themselves into an association, few of the questions just named 
could have been even asked. 

It is significant of the development not only of libraries 
but of American industry, that such questions are asked 
today, and that libraries can offer answers to them. 

The technical books in a public library would never pass 
muster with genial Charles Lamb, for they are “the books 
which are no books.” They are the volumes of hard-boiled 
facts and formula based on the labor of chemists, physicists, 
mathematicians and engineers, and seized upon by industrial 
workers for their own peculiar purposes. Yet, there are few 
other books aside from those used by teachers, whose effect 
on the happiness and well-being of a community is so far- 
reaching and constructive. 

A technical book may help in mastering a trade, thus 
giving its reader a greater earning capacity, or insuring his 
continuance in his job. It may help in solving some specific 
problem or difficulty which would mean the loss of a contract, 
or the holding up of a job with consequent loss of money, 
waste of time, and other embarrassments. 

Such savings of time and money benefit not only the 
individual, but also his firm with the often numerous persons 
dependent on it for their financial welfare. In the case of 
the head of a family, they benefit the reader’s dependents as 
well. Again, the fresh ideas gained from new technical books 
and magazines help the alert worker to create wealth for him- 
self, his firm, and his community. Increase of wealth makes 
possible greater individual well-being and leisure for self- 
culture and diversion. 

The modern, alert public librarian realizes the importance 
of technical literature to local industry and community well- 
being. He attempts to meet the vocational needs of his 
readers as well as their needs for fiction or poetry or educa- 
tion or any other subject. The good public librarian of today 
is not essentially better than the librarian of half a century 
ago. But his world is different. It is a world with new prob- 
lems, new points of view, and a new literature. He is doing 
his best to adapt his library to his world and asks the world 
to accept his service. 
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CONSOLE TABLE 
Seagurd F. Bloomquist, Bloomington, IIl. 

This table, made of walnut or mahogany, makes an in- 
teresting piece of furniture when placed in a hallway or 
reception room. The addition of a framed mirror, finished 
natural or in polychrome, hung above the table increases its 
attractiveness. 

If the plan or top view, showing the position of the legs, 
rails, and stretchers, is laid out on a large board the tenons 
are easily marked out by merely laying the piece on the board 
in the place intended. 

In turning the legs for the table the lengths and diam- 
eters are laid out on one edge of a thin board to save time 
in taking measurements. The side rails are made of pieces 
1% in. thick and are sawed to the curve indicated in the 
drawing. A sandpaper roll attached to the lathe will smooth 
the surface in a minimum of time. The scroll design is sawed 
so that the saw cuts at an angle that is perpendicular to the 
surface. 

The stretchers are made 1 by 1% in. with the corners 
coved. If a shaper is not available the corners may first be 
chamfered with a chisel, taking the remaining cut with a 
gouge. The end stretchers should be sawed so that the grain 
runs as parallel as possible. These too, may be sanded on the 
roll sander. 

The edge of the top may be shaped on the shaper though 
the design may be varied according to the equipment available. 

The table may be oiled or stained, followed by the appli- 
cation of shellac and three coats of rubbing varnish allowing 
sufficient time to dry before beginning to rub. 
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CONSOLE TABLE, DESIGNED BY SEAGURD F. BLOOMQUIST. 
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UPON WHAT DOES PROGRESS DEPEND? 

A teacher recently remarked, “I cannot progress here. 
Unless you are a member of the XYZ fraternity you haven’t 
the ghost of a show.” Frequently you hear others say that 
they are out of luck because they are not related to any 
member of the board of education, or because they are not 
friends of the superintendent of schools or of one of his 
assistants: In their minds, these handicaps exist and prevent 
them from going ahead. 

As a matter of fact, it can be said safely that there is 
little chance for the person who allows his progress to be im- 
peded by such thoughts of self-pity. Granted that there are 
places where membership in the XYZ fraternity is of para- 
mount importance in getting a position, granted that the 
second cousin of the principal’s wife occasionally gets prefer- 
ment, granted that friendship with this or that executive is a 
prerequisite for obtaining a coveted position, yet is that a 
reason for supine capitulation to circumstances? Is it not 
possible to alter conditions? 

To start with, this world is composed of more than one 
community. Conditions in a certain locality are no criterion 
of conditions in other places. The wide-awake fisherman 
does not stop too long at any one hole. If conditions do not 
suit you where you are located now, why there are other fields, 
other avenues that lead toward success. 

At any rate, is it really so vital whether you belong to 
the XYZ fraternity, or whether you are related or acquainted 
with this, that, or the other man? Is not rather your success 
dependent upon other factors than those that have been 
enumerated? Do you not think that sustained, unwavering 
effort on your part to develop and perfect yourself as a 
teacher, would eventually bear down opposition, just as the 
constantly falling drop of water finally hollows out the flint- 
like stone? The big thing to remember, of course, is that it 
takes more than just a spattering of drops to hollow out the 
stone, so, too, it will take more than a few desultory efforts 
on your part to overcome a handicap. But if your efforts 
are consistently and conscientiously directed toward the 
achievement of an ever-increasing degree of efficiency on your 
part, then you need have no fear that your work will not 
eventually stand out so far ahead of others, that no amount 
of fraternity pins and buttons, no relationship, however close, 
will keep you from surging ahead. 


“JUST SCRATCHING” 

The Limited was hurrying along toward the great city, 
and we were thrilled as we always are at the prospect of a 
conference of those in similar work. 

Just on the edge of the city our train stopped for a 
moment. In a field nearby two hens were cententedly scratch- 
ing away. We will never know what they were thinking 
about—perhaps they were wondering if they were really 
getting the greatest possible return per scratch-hour. The big 
city and all its wonders meant nothing to them. They were 
just interested in the land around them and their own job 
of scratching. 

We visited some friends one evening and found them to 
be “just scratching.” He said: “Oh, I used to be interested 
in some of the things they offer in evening school, but the old 
job keeps me pretty busy.” His wife said she used to be 
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interested in music, but she had stopped going to concerts. 
It was so much easier to go to the movies in the neighborhood. 

There are a few schoolmen yet who are just scratching. 
They are so busy that they really haven’t the time to read the 
new books and the professional magazines. They are “just 
scratching.” They say in effect: “Oh, I know that the state 
teachers’ meeting has a good program, but those vacation days 
give me a chance to catch up with my (scratching) work.” 

Manual-training men realize that the summer sessions 
have some new methods to demonstrate, and offer opportu- 
nity to practice but—“You know I keep so busy throughout 
the school year that I use my summers to catch up with my 
(scratching) work.” 

Of course it can’t be proved, but if those. two hens beside 
the track had only hunted up all the other hens in the neigh- 
borhood and compared notes, they might all have learned how 
to increase the number of bugs and worms per scratch-hour 
of effort. 

Now since we have almost proved this to be true for hens, 
think how much more profitable it would be for humans. 
Let’s have more real pooling of experience in conferences and 
conventions and make our “scratching” more efficient. 


THE STRENUOUS LIFE 

There is at present a wide difference of opinion expressed 
as to the requirements put on the child in school. Parents 
object to homework required of little folks; some contend 
that schoolwork is now made overdifficult for the children, 
while others insist that schoolwork is not too difficult but so 
diversified that habits of concentration may not be acquired. 

From the teacher’s point of view the increased program 
with special teachers for subjects of peculiar technical in- 
terest has resulted in the need of special training and a 
program which, though limited for time, is well adapted to 
each subject. From the pupil’s point of view the program is 
often exceedingly variable with scant time to give to any one 
of the numerous subjects. 

Some years ago, as this complicated program was in 
process of development, the idea of correlation was pro- 
nounced. Little came of it because each teacher of each sub- 
ject seemed jealous of yielding the interests peculiar to her 
subject to a subject which only involved part of her subject 
interest. 

The industrial arts involve arithmetic, geometry, physics, 
and what not on occasion. Many children get a definite con- 
ception of these subjects from the application of them to a 
practical problem, which they fail to get from the subjects 
taken independent of application. 

Nothing is more difficult than real cooperation between 
teachers of different subjects, yet as subjects increase some 
effective cooperation becomes essential. 

As for the industrial arts, the time has come for a very 
careful review of the program suitable to each community and 
school and a reduction of the variety of things attempted to 
a minimum. Less variety and better results in fewer subject 
interests would improve our industrial-arts instruction. 


EXHIBITS 

The time will soon be upon us when the request for a 
display of shopwork and drawings will be made in most com- 
munities. The alert instructor has planned on this during the 
year and collected projects or drawings for the occasion. The 
few who are always doing no more than is absolutely neces- 
sary will “shuffle” around the last few weeks and get together 
whatever is available. 

The question of whether or not exhibits are justified and 
worth the trouble usually enters the instructor’s mind each 
time he is called upon to prepare for the annual, or semi- 
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annual, event. It might be well, therefore, at this time, to say 
a few words regarding exhibits. 

A material product is worth no more than the develop- 
ment it achieved in the individual student who made it. The 
product of the school shop—the boy—cannot always be ex- 
hibited, but it has been done on numerous occasions. It is 
much more satisfactory to exhibit a working boy than a foot- 
stool, however, when this is not possible, the footstool, or 
the chaff of the educational process, is better than nothing. 

The paying public, the fathers and mothers of the stu- 
dents, are always pleased to view the work of their loved ones 
and it creates a better spirit in the community. 

Again, there are always those who never would get the 
least idea of what was going on in our school shops if it were 
not for the exhibit. More than one nonbeliever has been 
converted through this evidence. 

The student who has work exhibited is usually the first 
to visit the display and have his friends, neighbors, and 
parents along with him. This urge to better future work and 
the interest it will develop in our students is by no means the 
least of the benefits of the exhibit. 

As for the instructor it is up to him to see that nothing 
but 100 per cent students’ work is exhibited as students’ work. 
Honesty above all should be the watchword. 

When viewing an exhibit it is to be expected that the 
casual observer will get the superficial viewpoint, but the in- 
structor should see behind the scenes and be ever ready to 
adopt whatever seems advisable for the benefit of his future 
teaching. 

Yes, the exhibit is worthwhile whether we exhibit our 
real product or the chaff. 


THOSE PRECIOUS MINUTES 

There are times in many school systems when the instruc- 
tor and students have from five to ten minutes during school 
hours, during which something of a useful character might be 
discussed. This intermission may happen during a special 
attendance period each day, the first week of school before 
the regular sessions have started, or at the close of school in 
June. 
A list of topics which might prove both interesting and 
instructive follow. It might be added to endlessly. 

1. How to apply for a job. The small manufacturer, 

the employment office, etc. 
2. The courteous vs. the overcourteous. 
3. Cleanliness. 
4. The mechanics’ code of ethics. 
5. Correct attitude on and off the job. 
6. Being “on the square.” 
7. Authority—why is it necessary? 
8. Conditions in the shop, locally and nationally. 
9. Opportunities in occupations. 
10. Cooperation. * 
11. Initiative. 
12. Thrift and economy. 


INSPIRATION IN TEACHING 
Inspiration is necessary for the successful completion of 
any undertaking. It is responsible in large measure for the 
success of our great artists and for the masterpieces from their 
hands. Without inspiration, from one source or another, 
things worth while are seldom accomplished. 

_ Inspiration in teaching is as necessary as water to plant 
life or air to humankind. The teacher without ability to in- 
spire is not only useless, but a hindrance to mental develop: 
ment. 

The subject taught matters little but the ability to spread 
uthusiasm to young minds, to inspire youth to appreciate or 
uitivate the finer things of life, to carefully watch and cau- 
‘ously direct the energies of those entrusted to his care are of 

al importance to every teacher. 
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If one quality of the teacher is worth more than all 
others, it is the ability to inspire. 


RESPONSE TO THE BEAUTIFUL 

Recently, a man unskilled in the technic of art and un- 
familiar with art terminology, stood at night before the amaz- 
ing spectacle of the iridescent play of colored lights on 
whirling sprays of water in a city park. Engrossed in the 
enjoyment of this indescribable beauty, not trying to analyze 
it nor describe it nor even understand it—just enjoying it, he 
was suddenly “brought to” by the exclamation of a small, eight- 
year-old boy who seemed just to pop up from nowhere, “Gee! 
Ain’t it purty!” 

The boy’s description was certainly not technically accu- 
rate. It showed poverty of vocabulary and ignorance both of 
art and of the expression of it. But it found an echo in the 
man’s very soul. He could have said it a little differently, 
but he could not have expressed the emotion any more com- 
pletely. Nothing more was said. The two stood in silent 
wonder and admiration until the lights went out and the 
beauty of the spectacle was lost, except in their memories. 

That is the type of emotional response that must rise up 
in every person’s soul, before he can possibly be an artist. And 
when the individual ceases to make such a response to beauty, 
whether of color or form, he ceases to be an artist and becomes 
perhaps simply a shoddy imitation or the least desirable type of 
artisan. 

True, in many phases of art, this fine emotional response 
follows more completely the intelligent grasp of the under- 
lying principles. But in the grinding search and struggle for 
principles and rules and conventions, too often the finer emo- 
tions and reactions are either forgotten or destroyed. 

Happy is the teacher of art who can make the study of 
the principles of art enhance beauty, discover beauty, and keep 
ever fresh in the minds of students a genuine appreciation of 
all that is beautiful in art and nature and in all their environ- 


ment. 
IN WHICH CLASS ARE YOU? 


One of the blessed privileges of a traveling man is the 
opportunity afforded him to visit all kinds of places, and to 
pass on the suggestions which he gathers here and there. Ob- 
servation of many manual-training shops convinces one that 
all manual-training teachers can be divided into two classes. 
In the first class is a large number of men whose shops show 
about as much evidence of home life and individuality as a 
hotel bedroom. A shop of this kind just naturally leaves the 
impression that the teacher unlocks the door of the shop just 
before the first class comes in, and that he goes out again right 
after the last class of the day; yea, that he may even go out 
between classes. In such a shop there are usually no evidences 
of the teacher doing any work with the tools, himself. 

In the other class belong the teachers whose shops show 
that they love to do the kind of work they are teaching. There 
is almost as much individuality about their shops as one finds 
in some homes. Sketches, blue prints, pictures of completed 
work are posted on the walls. There are evidences of the 
teacher’s own handiwork, showing that he likes to handle the 
tools, the use of which he is teaching the boys. The work of ° 
such teachers can not help but be an inspiration to the boys. 

Down in New Jersey there is a pattern shop in a certain 
high school which is presided over by a teacher of the second 
class. It was a pity that it was Saturday, and that the instruc- 
tor was away. The shop showed so much of the “lived in” 
atmosphere, that one just instinctively knew that it was worth 
one’s while to become acquainted with that instructor. 

If we are teaching in the hotel-bedroom type of shop, let’s 
transform it into the “lived in” livable type that shows our 
love for tools and craftsmanship. 


Learning passes for wisdom among those who want both. 


—Sir William Temple. 
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A QUESTION OF METHOD 


Mr. Machine-Shop Teacher—What Do You Think? 

A machine-shop instructor submits the following sugges- 
tion: 

“The first two jobs which a boy does in my shop is to turn 
a %-in. piece of cold rolled steel down to 2 in. in diameter, 
and a 1yz-in. piece down to +§ in. 

“This seems to be very elementary and simple, and yet 
when we take into consideration the various tools, and the 
operation of the lathe with its multiplicity of handles and 
knobs, we need not feel surprised that the boy is sorely 
troubled. ; 

“In order to give the boy an understanding of the lathe, 
and a knowledge of the tools in a minimum period of time, the 
following method is used: The turning tool is marked with 
red paint, the cut-off tool with black, and the side tool with 
green. The feed knob of the lathe also is painted red. 

“In this way there is very little trouble in getting the boy 
to understand that he is to use the red. feed knob only when 
he is using the red turning tool. At the beginning, the boy 
learns to call the tool by both its name and its color. Thus: 
red, turning tool; black, cut-off tool; green, side tool. Later 
on in the term, the paint wears off, and the students are then 
expected to call the tools only by the correct names, although 
some continue to add the color to the name throughout the 
entire term.” 

DO YOU THINK THIS IS A GOOD METHOD FOR 
TEACHING ELEMENTARY LATHE WORK? 

WHAT, IF ANYTHING, IS THE MATTER WITH 
THIS METHOD? 

HOW DO YOU HANDLE THIS PROBLEM? 

The readers of the MAGAZINE are asked to send in their 
answers. A prize of $5.00 will be paid for the best answer 
received. Regular space rates will be paid for other answers 
that may be printed in the MAGAZINE. Answers must be 
in the hands of the Editor, INDUSTRIAL-ARTS MAGA- 
ZINE, not later than October 10, 1927. 


See 


A NEW VARIETY 
Laurence Parker, Kansas State Teachers College, 
Pittsburg, Kansas 

What a difference there is in people. That is one of 
the things that helps to make life so interesting. You take 
the case of that fine young American who flew to Paris the 
other day. While all the other fellows were making exten- 
sive preparations, he just went ahead and did the job. The 
papers are so full of the accounts of his flight and what has 
been done for him both over there and on this side, that there 
is hardly room for any account of what the other flyers are 
doing to get ready for their flights. 

This young flyer reminds one of a manual-training man 
who took a job to fill a vacancy which had occurred during 
the year. He came on the job in February and he really 
might have thought that “It is so late in the year there is 
really little use in trying to do anything much except to fill 
in the time for the rest of the year.” He may have had a 
right to think so but that was not the way he acted. 

Within the first two weeks he visited all the shops in the 
town which could possibly have any need for a boy who might 
take shop work with him. He got acquainted with the fore- 
men and the proprietors and he made them like him as a 
man and respect him as a workman. He knew his trade so 
well, that one or two foremen in that community are willing 
to admit that they have been able to “cash in” upon some of 
his suggestions. 

“How were you able to make all those visits before 
getting started, and planning your course, and laying out the 
work for the boys? Surely no one would have criticized you, 
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if you had attended to the schoolwork for a few months be- 
fore going visiting.” 

His simple answer was “I had to visit the shops and find 
out the class of work they were doing in the town before I 
could tell what to have the boys do in the shop.” 

By the end of the first forty-five days he had accom- 
plished a lot of work. How he ever did all the work that 
was necessary in order to fix up that shop and turn out the 
great quantity of practical work for the board of education 
that he did, will always be a mystery. They say though, that 
while most men would be: busy making plans to do the work, 
he got out the work, and evidently he must have been plan- 
ning the next job at the same time. That is not the usual 
way to plan work but it worked well in his case. Who knows 
but Lindbergh did his transatlantic fiight planning as he flew 
east from St. Louis. If he did, the method of planning as 
you work should have our endorsement from now on. 

At any rate the method of starting work used by this 
new teacher in a strange community, is worthy of emulation. 
After all, perhaps he was only doing what any school system 
would require of their shop teachers if they only knew how 
well it works. 

CUTLERY FOR THE SCHOOL FORGE SHOP 

Jay F. Knowlton, Supervisor of Boys’ Industrial Work, 
Hibbing, Minnesota 
(Sixth Article) 
Hunting Knives 

Figures No. 14 and No. 15 represent a handle made of 

cow-horn. This material offers fine opportunities for design 


and color. 











FIGS. 15 AND 17. KNIVES WITH COW-HORN HANDLES. 
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FIG. 14. DETAILS OF A HUNTING KNIFE. 


In the construction, two parts of the horn are used. The 
first is the tip which is solid, and the second is the shell after 
the bone has been removed. To remove the bone, boil the 
horn in water and then give it a sharp blow with a hammer. 
It is difficult to obtain a horn having a thick, solid tip. If 
the proper kind of horn has been found, saw off the tip, drill 
it, and fit it to the tang in such a manner as to bring the 
inside of the horn to the outside of the handle. Some horn 
tips have pleasing colors, while others are clear with no color 
at all, and care must be used in making the selection. The tip 
is used for the center part of the handle. If the tip is small, 
however, it can be used on both sides of the center, and the 
center constructed of the shell part of the horn. 







ORAWING SHOWING METHOD OF PRERARING 
COW HORN FOR USE IN AMFE HANOLE AS 
DISCRIBEO UNDER HUNTING NrwrFE Fig 4-15 
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METHOD OF PREPARING COW HORN FOR KNIFE HANDLE. 


The thin shell of the horn makes good material for 
handles even if a good tip cannot be obtained. The shell is 
cut in sections of the size desired, then sawed, after which it 
is boiled for a few minutes to make it pliable. The strips 
should be placed between two hardwood blocks, clamped in a 
vise, and allowed to remain several hours in press to straighten 
them. The strips are then cut to size, drilled, and the proper 
size and shape of hole burned in them. They may now be 
filed to thickness and placed in their position. The pieces 
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FIG. 16. 
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DETAILS OF A SKINNING KNIFE. 


produce a beautiful transparent handle when fitted properly. 
Red and black wood fiber in thin sections makes a good 
trimming for the handle. 

Figures No. 16 and No. 17 represent a well-shaped 
skinning blade, which also makes a fine all-round knife. It 
has a cow-horn handle of a different shape. The method of 
forging and construction is the same as the other models. 


Desk and Sewing Knives 
Figure 18 shows a small desk or sewing knife, which 
makes a fine addition to the sewing cabinet of the housewife, 
The handle is made from birch bark, another material which 
may be used in this work. Birch bark for this purpose should 
be taken from dead birch trees which are found in the north- 
ern states. The material does not produce as beautiful a 
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FIG. 18. DETAILS OF A DESK KNIFE. 


handle as some that have been described, but it makes a 
handle which is light in weight and serviceable. That part 
of the bark which is white and paperlike, is taken from the 
outside of the tree. It is cut to size, the hole cut for the 
tang, and the thin section of the handle is pressed into its 
place. After the tip has been placed, the entire handle can 
be worked to shape and polished. One other material which 
works very well for handles, is leather. This may be obtained 
from the shoe shop in scrap form and costs very little. It is 
worked the same as the wood fiber shown in Figure 13. An 
entire leather handle is satisfactory and makes a pleasing 
combination. 
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MECHANICAL DRAWING AS A TRADE 
Alfred Grayshon, .Jay Cooke Junior High School, 
Philadelphia, Pa. 

Mechanical drawing is a necessary subject in the curricula of any 
trade school or engineering college which prepares young men for 
mechanical pursuits. In the junior high schools, boys are instructed 
in the art of orthographic projection by having them make drawings 
of objects in three or more views. This familiarizes them with the 
language of the mechanic or the engineer. It is from these secondary- 
training schools that the drafting rooms of industrial plants draw 
their personnel. This type of draftsman with his training which is 
predominantly theoretical must then learn in the plant drafting room, 
those kinks and customs familiar to the older draftsmen through their 
experience. 

Some schools attempt to teach drafting as a trade, but still 
adhere to the practice of giving theory without application, instead of 
emphasizing the theory by its immediate application to standard prac- 
tical methods. I have had the experience of outlining a practical 
mechanical-drafting course suitable to men above the age of 21 years, 
who had little or no training in mechanical trades, and whose educa- 
tion was not above the sixth grade. This outline was used for four 
years on approximately 600 men, each of whom was prepared to work 
in two years. It was found very successful in obtaining the desired 
result. Nearly all these men are now working successfully at this 
vocation. 

The following is the outline of the course: 


Curriculum 
Arithmetic Plane Geometry 
Algebra Plane Trigonometry 


English Grammar Shop Arithmetic 
Mechanical Drawing Strength of Materials 


OUTLINE OF SUBJECTS 
Shop Arithmetic 
Essentials of Arithmetic Steam Engineering 
Review of Mensuration 1. Heat. 2. Boilers. 3. Engine 
Drawing to Scale Electrical Work : 
Bolts, Screws, and Rivets Mathematics for Machinists 
Shafts, Pulleys, and Gears, 1 Materials. 2. Lathes 
Planers, Shapers, and Drilling Machines 
Strength of Materials 
Elastic and Ultimate Strength Elastic Deformations 
General Properties Miscellaneous Applications 
Moments for Beams Reinforced Concrete 
Cantilever and Simple Beams Combined Stresses 
Columns or Struts Resilience of Materials 
Torsion of Shafts . 
Mechanical Drawing 
Supplementary Instruction 
A. 1. Use and care of instruments: 
a) General construction of instruments. 
6) Best method of using each. 
c) Using beam compass. 
d) Using Section liners. 
e) Using irregular curve. 
f) Using universal drafting machine. 
g) Using lettering angles. 
h) Reading scales. 
i) Using protractor. 
Kinds of Ink: 
a) Removing ink from drawing. 
b) Use of various colored inks. 
c) Removing ink blot. 
d) Care of ink and method of restoring life. 
3. Tracing cloth and paper: 
a) Preventing cloth from stretching. 
6) Making additions without interfering with original. 
c) Cleaning tracings. 
d) Removing ink from tracing. 
4. Letters and figures, 
a) Block letters 
6) Roman letters. 
c) Straight-line, single stroke, 
1. Vertical. 2. Slant 
d) Gothic, 
1. Vertical. 2. Slant 
5. Applied Geometry: 
a) Application to Mechanical Drawing of the Principles of Geometry. 


Elementary Drawing 
B. 1. Orthographic projection: 
a) Planes of projection. 
6) Auxiliary views. 
c) Revolution. 
d) Sectional views. 
e) Transitions and truncations. 
2. Object representation: 
a) Selection of views. 
b) Projection and developments. 
Cornecting solids. 
2. Intersecting solids. 
3. Warped surfaces. 
4. Triangulation. 
3. Pictorial drawings: 
a) Isometric. 
6) Oblique. 
c) Perspective. 
1. Parallel. 2. Angular. 


4. Shading: 
a) Surface. 
6b) Line 


Development of screw threads. 
Types of curves. 
Development of gears: 
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a) Single-curve tooth. 
6) Involute. 
c) Stub. 
d) Double curve or cycloidal. 
e) Internal. 
ft) Worm. 
g) Bevel. 
Technical Instruction 
C. 1. Principles of object representation: 
a) Procedure and method of laying out drawings. 
6) Conventional representation. 
Point projection. 
Method of detailing. 
Method of dimensioning. 
Factors governing construction: 
a) Simplicity. 
6) Cost. 
c) Strength of materials. 
d) Stability. 
e) Suitability. 
f) Efficiency. 
g) Weight. 
Specifications. 
Bills of materials. 
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Blue Printing 
Using artificial light. 
Using sunlight. 
Washing. drying, and trimming. 
Methods of making and using Van Dykes. 


Machine Drawings 
(Production) 


Sype 


E. 1. Working drawings 
a) Classification— 
Sketching. 
a) Cross-section paper. 
6) Freehand. 
c) Outline. 


2. Working from rough sketch. 

3. Working from plates. 

4. Working from sketch furnished by another. 

5. Working from pattern. 

6. Working from machine part or casting. 

7 orking from assembled machine or drawing. 
6) Planning. 


Selection of views. 
2. Selection of scale. 
3. Selection of sections. 
c) Types. 
1. Detail drawings. 
2. Assembly drawings. 
3. Outline drawings. 
d) Notes and specifications. 
e) Bills of material. 
2. Idioms of the drafting room: 
a) Conventional representation. 
Screw threads. 
2. Cross section. 
3. Symbols. 
6) Uses for first-angle projection. 
c) Different drafting-room methods. 


Personal Qualifications 

The personal qualifications of an individual have a great deal to 
do with his success or failure in any vocation. To follow mechanical 
drawing as a trade he must have certain definite mental characttr- 
istics which by proper training can be developed into technical 
attributes. Besides this mental equipment he must have a physical 
make-up which will withstand the ailments which may be brought 
about by the confining nature of this vocation. 

These qualifications can be outlined as follows: 
Mental: 

1. Ambition for drawing. 

2. Attention to general mechanical details with which he comes 
in contact every day. 

3. Keenness for mechanical motions. 

4. Ability to analyze. 

5. Neatness and dexterity. 

6. Speed. 
Physical: 

1. Vision sufficiently good to be applied to close linework for 
eight hours a day under natural or artificial light. 

2. Able to work in a standing or sitting position all day leaning 
over the drawing board. 

3. Have the use of at least one hand with thumb and two fingers 
unimpaired. 

When the pupil has advanced far enough in theory and practice 


‘of his drawing course to start wotking on machine parts, he should 


be made dependent on sketches of his own making. These sketches 
should be of actual machine parts or taken from a detailed assembly. 
Machine drawing can be classified into three parts as follows: 

1. Elementary: simple machine parts. 

2. Advanced: complicated forms and different assemblies. 

3. Design: mechanical motions and forms and technic of 
machinery. 

It is advisable that the pupil in drafting should also during his 
course become acquainted with the different trades which have to 
make use of his drawings. He should learn what the machinists, 
foundry men, and patternmakers do. In this way he learns some- 
thing about the work each man has to do in the production of 2 
machine part and the difficulties each encounters. This correlation 
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of the trades is not generally understood by the ordinary draftsman. 
To get this knowledge, the student should be given simple shop 
assignments in each of the trades. While he is there, he will no 
doubt observe problems which are being worked out by others. In 
the absence of a shop, the methods of these trades should be thor- 
oughly illustrated and explained by blackboard lectures. This training 
method should be further reinforced by occasional shop visits to in- 
dustrial plants where the commercial practice will be noted. 

The primary thought in teaching the mechanical-drafting trade 
should be to give the student skill and facility in the execution of 


drawings. In no case, however, should the student be pushed beyond 
his natural capacity. Speed will be acquired by repetition and 
experience. 


PRINTING IN THE JUNIOR HIGH SCHOOL 
Charles P. Flaskamp, Printing Instructor, Lincoln Junior High 
School, Cleveland, Ohio 

The course in printing at Lincoln High School is one of several 
tryout courses, which, it is hoped, will give the boy an opportunity to 
discover his likes and dislikes for a specific kind of industrial occupa- 
tion. The course is given to the boys of the junior-high department 
and covers one semester (nineteen weeks), one and one half hours 
per day, four days per week. Printing is given as an 8B subject and 
comprises such operations as would be given to a boy in the first two 
or three years of an apprenticeship in the printing trade. 

In the absence of a suitable textbook for a junior-high-school 
course in printing, the writer has compiled a set of lesson sheets cov- 
ering different phases of the work. While these lesson sheets are far 
from being the last word, they answer the purpose and are gradually 
being brought to a state of perfection by constant revision. These 
lesson sheets consist of exercises and problems in typesetting, proof- 
reading, presswork, paper cutting, and estimating for printers. 

After the pupil has been brought to the point where he is able 
to set type, he is given a series of formal exercises embracing different 
styles of composition, such as flush to the left, flush left and right, 
and a centered line, paragraph indention, hanging indention, poetry 
indention, etc. At different times during the semester he is given an 
opportunity to produce various types of work that embrace the funda- 
mentals contained in the formal exercises. The following is a typical 
illustration: The second exercise in typesetting is a job to be set 
flush left and right, and a centered line. The copy for the job consists 
of the boy’s name flush to the left, his grade, section, and class hours 
flush to the right, and the name of the school in a line by itself in the 
center, as follows: 
Frank H. Smith 8B6 I and II Hour 
Lincoln Junior High School 

This exercise can then be followed by a practical job embracing 
the above principles. We have several such forms, one in particular 
being an application for a work permit. This application is in the 
form of a 3 by 5-in. card shown herewith 


WORK PERMIT 


IR tS) 25 oe ered Rete Reet uate get aia Nad ii ctw Es eoaiaia eesti 
Address 
No. of Permit...... Biss raach eG wis ae acai na ee wma i ee 
RE 3 De cd eget oO coal a la repent anh dG cae ead 
AAR a rere ee mene UTS COPE Tae ECan ar rene 

A small monthly calendar is handled by “repeaters,” that 
is, boys who have had one or more semesters of printing. First- 
semester boys are also permitted to assist on the project after they 
have acquired the necessary skill. The cover for the calendar is an 
art project, each pupil making an individual hand-painted design. One 
of the designs is then selected for a line engraving, and this engraving 
is used to print the cover of several hundred calendars which are 
distributed outside the printing classes. 

A book “The Pilgrims” is also a correlated project. The 
material is written by the English classes, from the 7B to the 12A 
grade. Each grade is assigned a particular subject. After all the mate- 
rial is turned over to the committee that has the project in charge, 
the best themes are selected and these are used as the material for the 
book. The copy is then transcribed by the typewriting department, 
and the typewritten sheets sent to the printing department. The 
drawings for the illustrations and heads and tailpieces are made by 
the pupils in the art classes. The borders on the wall hangers are 
designed and cut in linoleum by the pupils in the art classes. The 
printing is done directly from these linoleum blocks. 

In the printshop organization, the instructor assumes the role 
of manager. He appoints a foreman, an estimator, a copyholder, and 
a proofreader from among the students. The boys occupy these 
several positions in rotation, starting as copyholder, which position he 
hils for one week, he is next promoted to proofreader the following 
veek, and so on until he has filled each one of the positions. 

Each boy feeds the press for one day, that is, he works the two 
periods of that particular day. After each boy has had an opportunity 

o feed, the first boy takes his second turn and so on. The forms are 
locked up and put on the press by “repeaters” until the first-semester 
oys are trained to do this work themselves. 
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ARE YOU KEEPING UP? 
Arthur O. Gardner 

Modern, up-to-the-minute woodworking instructors no longer 
present the old time-worn and obsolete problems of earlier times to 
their classes. They feel, however, that the problems which have been 
adopted during the last few years are perfectly satisfactory. They 
are proud to say that the work turned out in their classes compares 
very favorably with the manufactured articles in the stores. But does 
it? Could these articles be set up for sale in the same store where the 
manufactured article is sold, and would they sell as well as the manu- 
factured project does? The answer to this question will probably be 
negative, or it will be said that sales are no criteria of the value of the 
course to the student who made the project. This can be admitted if 
certain mental reservations are made. 

The aims and objectives of manual arts briefly summarized are as 
follows: In the grades, the work is introduced to develop an appre- 
ciation of work, skill, tools, and the worker. Junior-high manual arts 
follows as a vocational-finding and home-mechanics course. The work 
in the senior high school really has a cultural aim in the fact that it is 
given for training in leadership and for appreciation of values. Many 
other aims might be given. Those listed are the one more generally 
accepted. 

With these aims in mind and understanding of the laws of psy- 
chology, especially the laws of interest and attention, it is hardly 
necessary to stress the point that the pupils are interested to know 
and are anxious to learn that which is new, whether it be a process, a 
method, or a style. To be able to present these new ideas, the in- 
structor must keep up with the times, as changes are continually taking 
place. Magazines, trade journals, books, shops and stores are sources 
of information. The alert woodworking instructor is “up” on the 
following items. Are you? 

1. Decalcomania transfers are in style again. 
how to apply them and where to get them? 

2. Border inlays are being used in many pieces of furniture. 
Special machinery is not necessary. Their use is advised in elementary 
as well as advanced woodworking. Have you any inlay in stock? 

3. Overlays of special woods are used for surface enrichment on 
panels, small doors, draws, and end pieces. Are you equipped to glue 
on overlays? The equipment can be made in any shop. Do you know 
where to get the various kinds of thin ‘veneer? 

4. In commercial plants, small doors are built up of cores and 
veneer because the veneered doors are superior to solid ones. Are you 
still making solid doors? Cores use up much wood which would 
otherwise be scrapped. Teach and practice economy. 

5. Pressed, cut, turned, and embossed moldings and ornaments 
are to be found on almost every piece of high-class furniture on the 
market today. There are many concerns, making moldings and orna- 
ments for manufacturers, who will be glad to send you catalazs and 
take care of small orders for your school. Such decorations create 
new interest and tend to develop an appreciation of the artistic and 
aesthetic values in furniture. 

6. New finishes are developed and put into use every season. 
Are you watching the finishes in the furniture stores? The methods 
of staining especially are changing. Are you “up” on them? 

Lacquer is taking a prominent place in the industries. Have 
you tackled the lacquer problem as yet? Spraying lacquer is probably 
the more successful method for school use, although very good work 
can be turned out with brushing lacquer if it is correctly applied. 

The editors of the InpustriaL-Arts MaGazine will be very glad 
to receive questions from you in regard to methods, processes, equip- 
ment, or where materials are made or sold, or any questions relative 
to the work in your shop which may or may not have been covered in 
the foregoing article. 


Do you know 





CURIOS FROM AUSTRALIA. SUBMITTED BY H. MEARS, 


KUMBIA, VIA KINGAROY, QUEENSLAND, AUSTRALIA 
The pincushions shown at the left, were made from cones obtained from 
the crows-ash tree. A specimen of the cone itself is shown at the right. 
The picture frame was cut out of tin which had originally served as the top 
of a kerosene can. The design was hammered into the tin. 
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PROBLEMS 
6 PROJECTS 


This department aims to present a wide variety of class and shop projects 
in the Industrial Arts. Successful problems are invited and will be paid for. 
A brief description of constructed problems, not exceeding 250 words in length, 
should be accompanied by a good working drawing. The originals of the 
problems in drawing and design should be sent. 

Problems in benchwork, machine shop practice, turning, patternmaking, 
sewing, millinery, forging, cooking, jewelry, bookbinding, basketry, pottery, 
leather work, cement work, foundry work, and other lines of industrial-arts 
work are desired for consideration. 





WASTEBASKET : 
A Use for the Paper Towel Carton and Scrap Lumber 
C. Anthony Van Kammen 

While looking for a problem that would fill in the last few 
closing sessions of a night-school class last season, the wastebasket 
submitted herewith was designed. The side walls are contructed from 
“Rawide,” a carton cardboard of dense structure, in which the board 
of education had been receiving their paper toweling. Many other 
well-shaped receptacles would lend themselves to this cheap, yet ideal, 
material. The empty cartons were, by special request, turned over to 
the manual-training department instead of being burned up in the 
boiler room. When they arrived in the shop, they were at once sawed 
into panels and piled away for future use. 

The construction of the basket itself is very simple. The im- 
portant part is to obtain good proportions and a satisfactory surface 
decoration. See Figures 1, 2, 3, and 4. The base outline may be 
enriched by having the bottom set up a few inches from the floor 
and cutting it to pattern. See sketch Figure 5. For decoration select 
a panel that repeats the general shape of the side upon which it is 
placed. In this space many forms of design may be used. Two bird 
designs are given as suggestions, one very conventional and decorative, 
while the second is more realistic in treatment, Figures 3 and 4. 
Landscape motifs or abstract designs will lend themselves equally well. 
The material used for decoration may be either colored lacquer or 
paint. The outline of the design, or parts of it, may be raised with 
gesso, which then may be colored after it has set. Cheap orange 
shellac and powdered chalk makes a very satisfactory substitute for 
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the gesso, and, if sufficient gum is used, will not chip or crack, and 
will adhere even to varnished surfaces. Thin the stuccolike material 
with liquid shellac to the proper consistency for the purpose used. 
Experience will be the best teacher. 
Stock Bill 
Stock 
Cardboard Sides 
Cardboard Ends 
Bass or gum Base 
. 13%x %xH% Bass or gum Side molding 
. 10KAx %wxr% Bass or gum End molding 
14x12 Imitation leather Corner reinforcement 
Tilt the saw table at an angle equal to that inside the basket 
between the bottom and the side wall. Cut the base to the proper 
size to receive the sides. These are nailed to it with %-in. No. 18 box 
nails. The corners of the cardboard overlap each other and are held 
together with 14-in. strips of imitation leather. This may be ob- 
tained from the scrap left over in an auto-body factory. The strips 
are glued over the corners so that about % in. extends over each side. 
Moldings for the top may be varied in cross section. The sim- 
plest form is shown in the working drawing and in Figure 6, A and 
B. In A, the groove to receive the cardboard is cut with the saw 
table level, while in B, the table is tilted at the same angle as that 
used for the base. Figure 7 gives other suggestions for moldings that 
can be made on the circular saw. If the corners for A are mitered 
by hand, it will be necessary that a wedge be placed under the molding 
or against the miter-box fence to get the compound miter. With’ the 
circular saw, this miter will be made with the saw table set at the 
same angle as used for cutting the slanting sides of the base, clamping 
the miter fence at an angle of 45 degrees. 
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Fig 6. MOULDINGS THAT CAN BE MADE ON CIRCULAR SAW. 


Fig.7. 


Finished size Use 


. 13 wl2 2% 
. 10 x12 x% 
- 10%x 8 xh 


The basket is now ready for decoration. The panel sizes are 
laid out on the sides and the entire interior and exterior except the 
panels are stuccoed to give a surface similar to Spanish leather. Other 
surface effects, such as coarse or fine stipple, can be obtained by ex- 
perimenting. Sand off rough or sharp projections before coloring. 
Next, the design is traced into the panels, after which it is built up and 
molded with stucco, applied with a brush. When dry, the panels are 
given a coat of white shellac. Many color schemes can be used. The 
basket shown was lacquered in Chinese red with the panels and top 
molding gilded. The rough interior and exterior was next painted 
with a blue-green paint toned with white and wiped off, allowing the 
high parts to show red. The finish is quite decorative and has very 
much the appearance of red Spanish leather. 
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FIG. 1. WASTEBASKET, DESIGNED BY C. ANTHONY VAN KAMMEN. 
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The panels are gilted with a pale gold paint mixed in a good 
bronzing lacquer. The background and the bird are so shaded and 
toned with Vandyke brown or a combination of burnt umber and 
raw sienna that the design is brought out and presents a real Chinese 
effect. 
WORKING WITH “GESSO” OR “RELIEFO” 

O. W. Shumaker, Instructor, Fort Wayne City Schools, 

Fort Wayne, Ind. 

During the past year there has been an increasing demand for 
“gesso” or “reliefo” work. It has not been included in the course in 
many places, however, probably because there has been no material 
which could be easily applied to produce presentable work. Experience 
has shown that the compounds which were prepared by cooking, were 
extremely hard to prepare successfully so that they were suitable to be 
used by the amateur. There are cold compounds that may be pre- 
pared, but they are quite expensive and their stability cannot be guar- 
anteed. Clay preparations are obtainable that can be used quite 
successfully, but these also will be found to be expensive. These clays 
also may be compounded according to formulas, but even if they are 
prepared by the student, they will be expensive. After much searching 
for a material which the amateur could use successfully, it was finally 
discovered that the texture wall finish which may be purchased from 
local stores or directly from the factory would answer the purpose 
quite well. There are several texture wall finishes on the market, and 
it is presumed that they are all suitable for this work. 

The preparation is a dry powder ready for use when mixed with 
lukewarm water. If desired it can be tinted any color by the addition 
of dry-pigment colors. It should be mixed to the consistency of 
plaster or nearly so. The exact firmness may be determined better by 
the user after some experience. When used on glass, it is best to mix 
the powder with warm water to the consistency of thick cream. The 
first coat will become hard in about six hours in a room of moderate 
temperature, after which the material may be applied as a thick paint, 
making a coat from 3 in. to as thick as desired. After the material 
has been evenly applied it may be stippled with the end of a brush, 
or a regular stippling brush may be used. The finish, however, de- 
pends upon the user’s choice, as the material may be molded into any 
form or shape desired. On plaques it is often desired to make a 
raised border. A quantity of the material should be put on with the 
brush and then gently wiped off along the edge, making a rolled 
effect. The smoothing out can be done with the brush. Another 
way to produce the raised work is to take an ordinary stencil and 
paint over it with the mixture in the usual way of applying stencils. 
When the stencil is removed, it will be found that the design is 
raised about ys in. Many excellent effects may be produced by the 
use of the syringe pastry tube. This type of tube is recommended 
because it is possible to obtain an even pressure on the same, more 
so than if a pastry bag were used. This method is often used for 
the making of borders. 

It is often found that the work will check or crack while drying, 
but this can be easily remedied by covering the checks with a thin 
coat of the material. 

There are a few additional suggestions. Do not use a mix that 
has stood twelve hours or longer. Always clean stencils immediately 
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after they have been used. Stippling also may be done with a sponge 
or a wadded piece of paper. All utensils should be thoroughly 
cleaned immediately after use, as the substance will adhere to any 
material that has not been freshly oiled. 


For the final finish, dry colored pigment mixed with shellac may 
be applied with a brush. Or the pigment may be thinned with 
alcohol and blown on with a fixative atomizer. A still better material 
may be made by mixing the pigment with varnish. This, too, may 
be thinned with turpentine and used with the atomizer. The acme of 
appearance may be reached by the use of bronze with the above liquids. 
There are several bronzing liquids that may be used, but a mixture of 
one half varnish and one half turpentine will give very good results. 
Lacquer or banana oil may also be used as a liquid for this purpose. 
The latter may be thinned further by the use of acetone. 


After a little practice, many beautiful effects may be obtained by 
using the atomizer to blend one color into another. A similar effect 
may be produced by the use of the brush. Light colors should be 
applied first. Each color should be allowed to dry thoroughly, before 
another is applied. Gold bronze is a good color to apply first. It 
may be added here that bronze may be obtained in many shades. 


One of the best projects is the plaque. Several shapes may be 
used. The design may be made to fit the picture. The best material 
to use for the backs is a three-ply veneer. After the back has been 
cut out, the picture may be mounted with either cold or hot glue. 
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After the glue has set, the gesso may be applied as has been described. 
The design of the raised work should correspond to the shape of the 
picture. When the plaque is ready to be painted, it is well to cover 
the picture with paper to prevent soiling. f 

Finally, lacquer or wax may be applied with a common atomizer 
over the entire plaque or whatever the project may be. 

Other projects on which this material may be used are book ends, 
picture and mirror frames, lamps, and vases. In fact it may be used 
on anything that falls into the class of polychrome work. 





EXAMPLES OF GESSO WORK. SUBMITTED BY O. W. SHUMAKER, 
FORT WAYNE, INDIANA. 


A DESK PENCIL HOLDER 


Daniel Darney, Director of Manual Arts, Leominster, 
Massachusetts 

The desk pencil holder described herewith was designed for use 
in a second-year group of boys in the high-school woodworking shop 
to give them experience in the factory method of production. 

The holder is simple in construction and does not require much 
stock. It does furnish, however, valuable experience in the planning 
and using of simple jigs for rapid production, and the finished product 
is a practical means of advertising the woodwork of the school. The 
holder is made of two pieces of wood placed at right angles to each 
other. In the upright piece four holes are bored, three for pencils, 
and one for an eraser. The pieces are fastened together with two 
1'4-in. number 10 flat-head bright wood screws. 

A finished model was shown the group and the factory method 
of production was explained. The use of jigs for quick production 
was illustrated and discussed. One of the group was appointed 
foreman and an order for fifty of the finished pencil holders was 
given this boy. The foreman’s problem was to direct the other 
members of the group in devising jigs for the quick production of 
the pencil holders. The construction of the model was discussed by 
the group and different members were assigned to invent and draw 
up the necessary jigs. When the drawings were finished, they were 
checked by the foreman and the instructor and slight improvements 
were made in them. 

When the drawings had been approved, the group built the jigs 
under the direction of the foreman. With the use of the jigs the 
pencil holders were completed in “jig time.” Good workmanship and 
speed were the watchwords while the job was going through the shop. 

After the fifty pencil holders were assembled, they were dipped 
in a bath of wood dye. After the stain had dried, they were finished 
with two coats of shellac. 

While one group of boys was at work on the pencil holders, 
another group planned and made fifty cardboard boxes. The stock 
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for these boxes was cut by means of a desk paper cutter which had 
been fitted with a jig. The scoring of the cardboard was done on 
the press in the printing classes. The sides of the boxes were joined 
together by means of gummed paper tape such as is used in stores 
for fastening bundles. The group who made the boxes devised jigs 
for holding the covers and the boxes in shape while they were being 
glued. 

The story of the way in which the desk novelty was produced 
was told by means of a label which was printed in black and red on 
craft paper in the school printshop.: One of these labels was pasted 
on the bottom of the holder and another on the top of the cover of 
the cardboard box. 

When the various parts of the project were completed a smal! 
calendar was pasted to the front of the upright of the pencil holder. 


DESK PENCIL HOLDER 
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FIG. 1. 


Each holder was equipped with three half-length pencils. These were 
bought by the gross at a small price. The boxes then were wrapped 
and sealed with the gummed paper tape, ready for distribution. 

All who received these novelties were pleased with them, and 
many asked for them after the supply had become exhausted. 

A groove in the base in front of the upright piece to hold a 
pencil or pen in a horizontal position, was considered when this model 
was being produced, but it was found expedient to make up the first 
fifty without the groove. The groove has been added to holders made 
subsequently, however. 

The desk pencil holder proved to be a fine project to teach 
production by the factory plan. Every operation, even the planning 
and the making of the jigs, was within the ability of the group of 
boys to whom the job was assigned. 





PENCIL HOLDER AND PAPER BOX. DESIGNED BY 


DANIEL DARNEY. 


SANITARY TEA-TOWEL RACK 
E. Crawford Houston, Manual-Arts Instructor, Grover Cleve- 
land Jr. High School, Zanesville, Ohio 
No doubt there are a great many instructors of woodwork who 
have felt the need of some small, yet practical problem that they 
could give to a class as one of the required problems in their course. 


FIG. 2. 
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A shop instructor who is dealing with two to three hundred boys 
twice a week, some of whom have had probably one year of shopwork 
while others have had no shop experience at all, has a real problem 
on his hands if he expects to handle the situation efficiently and pro- 
duce results that will prove satisfactory to the boy, the parents and to 
himself. 

In submitting this little problem, it is the writer’s desire to 
present a real practical problem which is simple and yet involves the 
use of many ch tools. 

The tea-towel rack has been used by the writer for the past three 
years in the junior high school, as an eighth-grade problem. Some 
two or three hundred of these racks have been made in these classes 
and almost all of them have found a home and are being used daily 
by the proud mothers of a Johnnie Smith or a Willie Jones. 

Any wood such as yellow poplar or redwood is suited, the former 
being more desirable. The instructor should make one or two tem- 
plates of sheet metal, drilling s:-in. holes, for the exact location of 
the arms when assembled. The boys like to use a jig for locating and 
drilling the holes through the ends of the arms. Use a #s-in drill] 
in the hand drill for these holes. 

After the parts are thoroughly sanded, a priming coat of flat 
white may be used, followed by two or three coats of white enamel, 
ivory, or any desired color, thus making a sanitary surface which may 
be washed. A good grade of lacquer may be used instead of the 
enamel. 

When the rack is ready for use, it should be fastened securely 
to the wall by means of round-head blued or nickel-plated screws. 

For further details see accompanying drawing. 


A DUTCH-COLONIAL DOWRY CHEST 
Margaret Fullerton 
The revival of interest in colonial furniture and crafts offers 
innumerable examples of the interesting changes which have taken 
place in American traditions. 
Today the American girl has a wardrobe trunk for her trousseau; 
her grandmother had a “hope chest”; and generations before that, 


colonial maidens had “bride’s boxes” and “dowry chests.” 

Dowry chests were common, especially in the middle colonies. 
The Dutch, who settled there, were a thrify and a home-loving people. 
Consequently, as soon as a girl was old enough to thread a needle, 
she began to make a supply of household linen for the home of which 
she hoped some day to be the mistress. To safeguard these precious 
things she was provided with a “dowry chest”; a huge, deep box, often 
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with one or two big drawers beneath. Her father or her brother was 
the cabinetmaker, and because of the limited number of tools which 
they possessed, the furniture produced was usually of quite crude, but 
always sturdy construction. Oak, maple, and chestnut were the woods 
most commonly employed. 

















FIG. 1. DUTCH COLONIAL DOWRY CHEST. 

For decorating chests and similar large pieces of furniture each 
community seems to have had designs which were passed from family 
to family, thus giving them characteristics which were peculiar to 
certain localities. Mr. Eberlein in “Early American Arts and Crafts,” 
says: “The Pennsylvania Dutch showed a predilection for the tulip, 
which they never failed to introduce in every possible place, from 
tombstones to iron stove plates and illuminated baptismal certificates.” 
This accounts for finding the tulip motif on so many dowry chests. 


Those who are especially fortunate possess examples of these 
early hand-made pieces of furniture. The rest of us may derive con- 
siderable pleasure from making for our own use either exact replicas 
or adaptations better fitted to our twentieth-century needs. 
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The dowry chest shown in the drawings is in harmony with 
present-day homes, yet retains the spirit of usefulness, stability, and 
beauty which its prototype had when it was made two hundred 
years ago. 

Figure 1 shows the structural details of the chest, and requires 
no explanation beyond saying that the top, A, is hinged to the back 
rail. To conform to the best colonial usage the sides of the drawer, 
C, should be dovetailed to the front and back pieces. Movable trays 
may be made to fit into the top section below the hinged lid. The 
lid and front panel, B, are of flush paneled construction. 


INDUSTRIAL-ARTS MAGAZINE 











October, 1927 






also will be used in the construction of the concrete mail-box pos: 
described in this article. 
Wooden Float 

The float is easily constructed, preferably out of hard, close 
grained wood, but white pine or lock can be used. The screws 
should be countersunk slightly below the surface of the bottom board 
The _— of the handle should also be slightly rounded’ off |! 
around. 

















2" #12 SCREWS 











a 














c- 


a 


—— 





bibI'e— 6 




















bid 


WOODEN FLOAT 





*- 10" ————______ 





A - nue 
rr.o.\740 
Ar aM 
ne | OFA 









A 





















FIGS. 2 AND 3. CONVENTIONALIZED TULIP, AND 
MODIFICATIONS OF THE TULIP. 









The tulip-motif decorations can be applied as carvings, inlay, or 
painted panels. Figure 2 shows an adaptation of the tulip which may 
be used as inlay with most pleasing effect, either as a single pattern 
in the center of the front, B, or as a repeat design on the ends, front, 
and top. If the latter procedure is followed it might be repeated 
three times on the front, once on each end, and twice on the top 
with the flowers toward the ends of the chest. 

Figure 3 is another modification of the tulip motif, which may be 
used in several different combinations. Among these it is suggested 
that the large tulip be placed in the center of the front of the chest 
with either one, three, or four of the smaller tulips on each side; and 
that the large and small tulips be repeated alternately an equal number 
of times from the center line. 

Although oak, maple, and chestnut were the popular woods in 
colonial days, cedar, mahogany, or walnut may employed in con- 
structing the chest. If inlay is used, the tulip design will permit the 
introduction of bright-colored woods, preferably in reds, yellows, and 
browns. The most intense hues will appear in the petals and centers 
of the flowers. 


FARM MECHANICS 
Fred Short, Barron High School, Barron, Wis. 
CONCRETE WORK 

In a farm-mechanics course there certainly should be a place for 
the study of concrete and construction as applicable to the farm. 
Concrete has many uses on the farm. The raw materials, sand and 
gravel, are almost always right at hand which reduces greatly the 
cost of construction in concrete work. Forms are quite easily con- 
structed out of comparatively cheap material. The mixture also can 
be made and handled very well with a small amount of simple home- 
made equipment. 

In a course of this kind some study should be made of the mate- 
rials and mixtures best adapted to farm use, and of their approximate 
cost. 

Pupils taking up this course usually have a sufficient knowledge 
of woodworking so that they can handle well the making of wooden 
forms and also can make much of their own equipment. This equip- 
ment should include: 

mixing box 

measuring box 

wocden float 

wooden hock 

tamper > all may be made by pupils 
scraper 

trowels 

shovels 


hoes 
Examples of projects which may be undertaken in this course are: 
hitching blocks, machine bases, sidewalks, fence posts, mail-box posts, 
steps, gateposts, milk-and-cream platforms, and septic tanks. 
The accompanying drawing shows a wooden float, which can be 
used a great deal in work of this kind for leveling up surfaces. It 
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FORM FOR CONCRETE MAIL-BOX POST, 
DESIGNED BY FRED SHORT. 


Mail-Box Post 

The form for this post can be constructed out of hemlock or 
other available cheap lumber. The ends should be nailed to the sides 
and then the bottom should be nailed on. Cleats 1 by 1 in. should 
be nailed to the bottom around both sides and ends to prevent warping 
and spreading. Notched braces as shown in the drawing should be 
placed across the top to keep the side boards from being forced out 
by the fresh concrete. Quarter round 1 by 1 in. should be nailed in 
each corner. This gives the post a better appearance and prevents the 
corners from being broken off when the form is removed. To fasten 
the box in place, a U-shaped yoke made of %-in. diameter iron with 
both ends threaded should be placed into the form at one end with 
threads projecting out of the form about 1 in. When the post is 
finished a board can be placed on the top of the post and held in 
place by nuts screwed on the ends of the iron yoke. The mail box 
is then fastened to the platform thus formed. If the inside of the 
form is given two or three coats of oil or shellac a smoother surface 
will be obtained and the forms are less liable to warp. 

The proportions of materials to be used are 1 part cement, 2 
parts sand, to 3 parts aggregate. It should be mixed wet and well 
tamped. The top surface should be troweled off and then covered 
over to prevent uneven evaporation. If the mixture is well made, no 
reenforcing is necessary as there is not much tensile strain on a post 
of this kind. After the post is set up, it may be painted if desired. 


KEEPING TRACK OF THE TOOLS 
T. P. Fiske, O’Keefe Junior High School, Atlanta, Ga. 
The average teacher of woodwork has a hard time to keep track 
of all the tools that he is continually called upon to loan to other 
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departments of the school. He will, therefore, gladly adopt the card 
which is described herewith. 

About a year ago at a meeting of shop teachers, the discussion 
brought out that a great many tools were lost annually through loaning 
to other departments of the school. It was decided at the time to 
make a check-up on the number of tools that each teacher was called 
upon to loan in one week. This investigation was both interesting 
and instructive, and the results showed that one teacher on an 
average was called upon to loan some fifty tools, screw drivers being 
most popular, hammers next, and saws third in number loaned. This, 
in itself, was bad enough, but it was found also that in nearly half 
of the cases a boy had to be sent with a request for the tool before 
they were returned. Out of ten hammers loaned to the physical- 
training department, two came back with broken handles. To have 
an accurate check on this, it was finally decided to adopt the following 
3 by 5-in. card, and since that time the loss of tools has practically 


stopped. 


DEPARTMENT OF MANUAL ARTS 
O'Keefe Junior High School 
Atlanta, Georgia 


Room 
IES ccna Oe ceo see Semana bas 635 
For Dept. 
ee Date returned............... 
IE IS os v's 3 4 nd bo orercis'e Was wa Ss w aw Save wees 
I og uci eee anes cl Senin ae ener 

The person who borrows tools must fill out the card, listing all 
the articles loaned, and sign his name. The card can then be filed in 
a 3 by 5-in. card-index file, and when the tools are returned in good 
condition, or the breakage collected from the borrowing department, 
the card is returned. 

In this manner, the shop teacher has an accurate check on all 
shop tools at all times, and it helps keep breakages and losses down 
to a minimum. 

SOME SIMPLE MACHINE-SHOP CALCULATIONS 

R. A. Armstrong, Tulsa, Okla. 

Simple methods of calculating results which are frequently needed 
in shopwork are of particular interest to the shopman and the follow- 
ing are submitted in the hope that they may be useful. 

Very frequently it is necessary to know the weight of a given 
length of bar iron or steel. While it is true that this may be de- 
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termined by consulting a handbook it is thought that it may be 
secured much more easily by means of the following simple rule: 
To determine the weight per foot of a bar of round steel, multiply 
the square of the diameter in inches by 2.67. 
Expressed as a formula, Wt. Per Ft. = 2.67 D?. 
For example, let it be required to find the weight per foot of 
Y, in. round steel. 
= 2.67 X (4%)? 
We. Per Fr. = 2.67 X % 
= .668 lbs. 


To find the weight of any required length it is, of course, neces- 
sary only to multiply the above result by the length in feet. 

To determine the weight per foot of a flat or square bar of steel, 
miultiply the cross-sectional area in square inches by 3.4. That is, 
Weight per ft. = Width X thickness X 3.4. 

For example, the weight per foot of a bar of steel 2 x %.in. is 
equal to 2 X % X 3.4 or 2.55 lb. Quite often the above operations 
may be performed mentally, especially if only approximate results are 
needed. 

Another calculation frequently met in the machine shop is that 
of converting a dimension given in degrees to taper per foot, or vice 
versa. To convert taper per foot to degreees, divide by .21. Thus, 
a taper of three inches per foot is equal to 3 + .21. That is, 14.3 deg. 
To convert degrees to taper per foot, multiply by .21. For example, 
an angle of 20 deg. is equal to 20 X .21, that is, 4.2-in. taper per foot. 
These values, of course, are approximate, and the error increases with 
the angle, but for values up to 5-in. taper per foot the results are as 
accurate as that to which a machine could be set without extreme 
care. Converting a taper of 5 in. per foot to degrees by the above 
formula we get 23.8 deg. Accurately, the value is 23 deg., 32 min., 
12 sec., giving an error of 15 min., 48 sec., or about one fourth of 
one degree. For smaller angles the results are much more accurate. 

STANDARD SYMBOLS FOR WIRING PLANS 
John F. Faber, Erie, Pa. 
(See Supplement No. 73) 


The chart of standard symbols for wiring plans is alphabetically 
arranged. It will be of special interest to drafting teachers who make 
drawings for electrical projects. 

These symbols shown on the chart are adopted by the Asso- 
ciation of Electragists, International; The American Institute of 
Architects; The American Institute of Electrical Engineers; and 
approved by the American Engineering Standards Committee on 
March 6, 1924. 
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TROUSER RACK 
L. M. Roehl 

In most dwellings closet space is at a premium, yet it is usually 
only the back and side wall spaces of the closets which are used. The 
door space is not utilized. 

The trouser rack submitted herewith is a device which is fastened 
to the inside of a closet door, thus greatly increasing the closet space 
as well as providing a good way for hanging trousers. 

The kind of wood to use for the rack depends partly on the 
material used for the door and on the interior trim of the room. If 
fir or oak is used for the door or trim it may also be used for the rack. 
Or it may be made of any kind of wood and painted white. 
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It consists of two pieces of wood {#% by 3 by 28 in. and eigh 


pieces of %-in. doweling 14 in. long. One end of each of the 28-in 
3 


pieces is rounded. The dowels are set % in. into the sides of the 


28-in. pieces. They are set 2)2 in. apart and are fastened with cold 
glue. The rack is thus sufficiently rigid without additional bracing 
or fastening. The top one of the dowels is placed 1% in. from th. 
top ends of the 28-in. pieces and % in. from the front edge. The 
second dowel is placed 3% in. nearer the back edge than the first and 
thus also each lower one. This allows each pair of trousers to hang 
down straight. 

The rack is fastened to a rail of the door by the use of a pair 
of long, narrow hinges which are fastened to the edges of the 28-in 
pieces at the lower ends. The hinges allow the rack to be lowered 
to a horizontal position for placing or removing trousers. 

When the rack is in the raised position, it is held against the 
door by a screw hook and eye. 
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— Trouser rack in horizontal position Trouser rack hooked against the 
TROUSER RACK, DESIGNED BY L. M. ROEHL. for placing or removing trousers. door in a vertical position. 
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A LESSON ON BEVEL GEARS 
J. A. Miller, Director Vocational Department, 
New Kensington, Pa. 

The bevel gear offers a better opportunity to show the value of 
arithmetic, geometry and trigonometry in its solution than can 
probably be found in any other machine-shop project. 

In this particular problem we have bevel gears at right angles, the 
gear being 8 pitch with 27 teeth, and the pinion 8 pitch with 18 teeth, 
The addendum equals 1 divided by the diametrical pitch or % in. 

The dedendum equals 1 divided by diametrical pitch or % in., 
and the clearance % of the addendum height or .0156 in. Then the 
dedendum plus the clearance equals % in. plus .0156 in. or .1406 in. 
The whole depth of the tooth is % in. plus .1406 in. or .2656 in. 
Always remember that the ratio between the number of teeth in the 
gear and pinion is the same aa the ratio between the pitck diameters. 
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This ratio, therefore, is 27 divided by 18 equals 11; that is, this 
gear contains one and one-half times the number of teeth that the 
Pinion does, and therefore the pitch diameter of the gear will be one 
and one-half times as great as the pitch diameter of the pinion. 
Using the same rule as applied in figuring spur gears we have: Num- 
ber of teeth divided by diametrical pitch equals pitch diameter. In 
this case then the pitch diameter of the pinion will be 18 divided by 
8, or 2% in., and the pitch diameter of the gear will be 27 divided 
by 8, or 3% in. Checking these figures with the 114-to-1 ratio men- 
tioned above, 2% times 1% equals 3%. 

In figuring the angles of this pair of gears we make use of the 
tigic-angled triangles formed in the construction. This is shown 
moe fully in the line drawing and the separate figures. In the tri- 
angie OYX (Fig. 1) we have the side OY equal to one half of the 
Pitch diameter of the gear (144 in.) and the side YX equal to one 
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half the pitch diameter of the pinion (1% in.). The third side is 
the hypotenuse of the right-angled triangle thu: formed. Tangent of 
the angle x equals b divided by c or 1% divided by 14 or .666, then 
x equals 33 deg. 41 min. We also want to find the length of the line 
OX. This may be obtained in two ways; by arithmetic and by the 
use of the trigonometric functions. By arithmetic we have, the square 
root of the quantity 144 squared plus 1% squared which equals 2.028 
in. equals the length of the line OX. By functions we have 1% 
divided by sin 33 deg. 41 min. equals 114 divided by .5546, equals 
2.028 in. 

We can now form another right-angled triangle OXZ (Fig. 2) in 
which the hypotenuse of the previous triangle becomes the side adja- 
cent. We also know the opposite side which is the addendum height 
of the gear tooth. Tangent of the angle y equals .125 divided by 
2.028 or .0616, then y equals 3 deg. 32 min. Then 33 deg. 41 min. 
plus 3 deg. 32 min. equals 37 deg. 13 min., the turning angle of the 
pinion. This angle is also called face angle. 

We also have another right-angled triangle OXV (Fig. 3) in 
which we know the side adjacent to the angle desired and the side 
opposite. The side opposite in this case would be the addendum 
height plus clearance. Tangent of the angle z equals .1406 divided 
by 2.028 or .06932, then z equals 3 deg. 58 min. Subtracting this 
angle from 33 deg. 41 min., we have a cutting angle of 29 deg. 43 
min. 

In the last step we have the right-angled triangle XZR in which 
we know that the hypotenuse is the addendum height, .125, and the 
angle ZXR is 33 deg. 41 min. Should the student desire proof that 
this angle is really 33 deg. 41 min, draw a line parallel to the vertical 
center line through the point X. The angle K is equal to 33 deg 
41 min. because it is equal to angle X (Alt.-Int. angles cut by trans- 
versal OX). OXV forms a right angle, therefore the angle A equals 
90 deg. minus 33 deg. 41 min. or 56 deg. 19 min. The angle YXB is 
also 90 deg., therefore the angle VXB° is also 33 deg. 41 min. (90 
deg. minus 56 deg. 19 min.}. 

We now need to find the side adjacent XR for 2XR added to the 
pitch diameter will give the required outside diameter. Side XR 
equals 125 times Cos. 33 deg. 41 min., equals .125 times .832112, or 
.104 in. Then 2 times .104 in., plus 2.250 equals 2.458 in., equals the 
outside diameter. 

Repeat all of the above operations to find sizes for the gear 
except in cases where the complements of angles are the resulting 
figures and these may be obtained by merely subtracting from 90 deg. 

It is suggested that the gears may be better understood by the 
student if drawn in the manner shown in Figure 5 in which we have a 
fully detailed, although not fully dimensioned, sectional view of the 
gear and pinion in mesh suitable for the milling machine and drill- 
press operators, and separate drawings of the blanks for use by the 
lathe operator or patternmaker as the case may be. The line drawings 
shown in Figures 1, 2, 3, and 4, are helpful if they are lettered 
properly. 

It is not expected, of course, that the teacher should ask the stu- 
dent to work out every bevel gear in this manner, but this much is 
certain, that the fundamental principles of many mathematical calcu- 
lations and the derivation of the formulas given in the handbook are 
here exemplified in such a way that they will never be forgotten. In 
experimenting with various students and using the foregoing method 
for preliminary instruction before permitting them to use the 
formulas found in handbooks and textbooks, it was found that those 
who thoroughly understood the method had a much better under- 
standing of terms, were quicker in their calculations, and above all, 
more accurate. 

The subject of bevel gears may be taught in the drafting room to 
good advantage, or in the classroom by the related subjects teacher, 
but it certainly should be given by the teacher who has had the most 
practical experience in shopwork. 


PARTY FAVORS 
J. W. Bollinger, Theodore Roosevelt Junior High School, 
Tulsa, Okla. 

These party favors are to be used as little dessert dishes for the 
luncheon table, at some festive dinner occasion. They are intended 
to contain some dainty candies, or nuts. Generally, it is the privilege 
of the guest to keep the favor as a souvenir of the occasion. The 
favors would be particularly pleasing on the Christmas table. 

They are simple to make, lend themselves readily to ornamenta- 
tion, and can be shaped out of scrap pieces of material. Another way 
to make these pieces is to use empty powder cans, and cut them 
down to the size suggested. 

This procedure is suggested: 

1. Choose the design wanted, lay out and cut the pieces. 

2. Bend the hems around the top edge, and bend the sides to 
shape. 

3. Bend the laps on the bottom. For the bottom of the circular 
design, bend over the laps on the burring machine. 

4. Lay the bottom in place, and tack in position on the inside 
with solder. Then finish soldering on the underside. The favors do 
not need to be water-tight, and may serve as a beginning problem for 
learning how to solder. 
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5. Choose one of the three designs shown for ornamenting’ the 
favors, draw and cut out of tin. The little %-in. laps left on the 
bottom are for holding them in place. They are to be slipped through 
a slit in the hem of the favor. This slit is cut by filing a %-in. 
section along the top of the hem. 

6. Paint the finished problem with enamel of suitable colors. 
When the favors are to be used, they are to be further ornamented 
with a tissue paper lining. 

These favors will find ample use not only at Christmas, but at 
any other season during the year. When thus used, the Christmas 
ornamentation may be removed, and other suitable designs substituted. 
The pupil will welcome them as an opportunity to use his own ideas 
and make original designs, and the teacher will use them as a means 
of correlating sheet-metal work with artwork. 
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teacher depends upon demonstrations, explanations, and individual 
help as his chief direct instructional tools. 

We wonder whether shop-teachers realize how much they are 
actually dependent upon textbooks as tools; how much they work in- 
directly, and directly, too, with the carefully prepared and logically 
presented material which appears in : 

An editor of the Peabody Journal of Education well says of text- 
books: “As the saw, the hammer, and the plane are to the carpenter, 
and the trowel is to the mason, so are textbooks to the teacher. They 
are his tools. With them and through them he works. By their 
manipulation, in large part, he creates the handiwork which is the 
product of his art. Yet it is always a shock and a surprise, even to 
those of us who through years of experience have come to know the 
school world well, to see how little acquaintance the typical teacher has 
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A KINK FOR THE PATTERNMAKER 
C. C. Hermann, Moline, IIl. 

Every patternmaker knows that cracks and crevices in a pattern 
must be filled up. There are also fillets to be produced at the base 
of projecting portions to avoid sharp corners and to facilitate the 
drawing of the pattern out of the sand 
without tearing up the mold. This work 
can be done with a knife and beeswax but 
it can be facilitated very much by melting 
the wax in a container and pouring it into 
place. A very handy melting pot can be 
made out of any good-size tin can. The 
first step is to clean the can thoroughly. 
Then slit the top edge for about two inches, 
after which shape the edges so as to form 
the spout shown in the accompanying draw- 
ing. After the slit in the spout has been 
soldered, a handle is fastened to the can 
on the side opposite to the spout. 

The beeswax with a small amount of 
paraffin added is melted in the can and 
poured out in a little round ribbon which 
then may be worked into place to form the 
fillet. When the can is set upright, the wax in the spout runs back 
into the can, leaving the spout clean. 

IS IT TRUE OF SHOP-TEACHERS? 

The chief characteristic of all shop subjects is education by par- 
ticipation in operations and processes, and by contact with tools and 
materials, all under situations which approximate real life in purpose, 

activity, and results. 














It is not to be wondered then that the shop- 


with textbooks, textbook authors, the educational publishers, or the 
simplest and most directly useful reference books which might supple- 
ment his instruction. To say that he has a smattering of knowledge 
is to speak almost in superlatives. Nor are principals much better 
than teachers. Truly there is a long, long ladder for education yet 
to climb.” 





How can the laboring man find time for self-culture? An earnest 
purpose finds time or makes time; it seizes on spare moments and 
turns fragments to golden account.—William Ellery Channing. 

Nothing will ever be attempted if all possible objections must 
first be overcome.—Samuel Johnson. 





MAORI HAND-SAW. 
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DETAILS OF SIX-INCH BENCH SAW, DESIGNED BY M. E. DODGE. 


FIG. 2. 
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CONSTRUCTING A SIX-INCH BENCH SAW 

M. E. Dodge, Stanley McCormick School, Burnsville, N.C. 

The accompanying drawings and photographs show in detail a 
6-inch bench saw which was constructed in the Stanley McCormick 
School shop. This small machine not only proved to be a very useful 
and practical project, but it was found to be the basis for an inter- 
esting course both in patternmaking and in machine-shop practice. 
It is simple in design and construction. The patterns can be made in 
any high-school shop provided it is equipped with tools generally found 
in a carpenter’s tool chest. 


FIG. 4. SIX-INCH BENCH SAW. DESIGNED BY M. E. DODGE. 


By studying Figures 1 and 2, one will find that a pattern is 
required for every piece with the exception of the mandrel. The pat- 
terns range from simple, easily constructed pieces, to small delicate 
patterns whose construction require no little skill. This small machine 
therefore offers an ideal problem for a patternmaking course. The 
boy who plans to follow up patternmaking with a course in machine- 
shop work will take keen interest in the patternmaking because of his 
desire to see the saw assembled. 

After all the patterns are carefully made and finished with 
shellac colored with lampblack, they are ready to be sent to the 
foundry where the castings can be made for a few cents per pound. 
If the foundry is near enough, the boys will gain a great deal of 
valuable knowledge if they are permitted to watch the process of 
making castings from their own patterns. 

Cast iron is very soft and every casting is of such nature that it 
can be easily worked and finished by hand. The table can be dressed 
with a large flat file, and the other castings can be finished on an 
emery wheel, and with round and flat files. Of course if the shop is 
equipped with an engine lathe, the work of finishing can be done 
quicker and neater than by hand. The drilling and tapping fo: 
%-in. bolts can easily be done with a hand brace. If the shop has 
access to an engine lathe, the mandrel is turned as shown. If not, 
a piece of %-in. shafting, threaded on both ends for a nut, can be 
used in place of the turned mandrel. After the bearing bracket is 
properly placed and fastened in position by three '%4-in. stud bolts 
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the mandrel is placed in position and the bearing babbited. '%-in. of 
babbitt is allowed to flow around the ends of the bearings to hold the 
babbitt in place and to serve as a bearing for the head of the shaft 
and the collar. 

A \%-horse-power motor will furnish sufficient power to drive the 
saw. The machine is designed in a way that will permit the belt to 
come in from the back as shown on Figure 3, or up through the 
bench which is cut away to allow the belt and sawdust to pass through. 
By changing the design very little the saw could be driven directly 
from the motor. 

The 6-in. circular saw may be made from a piece of discarded 
mill band saw, or any piece of broken saw which can be shaped into 
a 6-in. disk. After the piece is worked down as nearly round as 
possible and a hole drilled to fit the mandrel, the piece is placed on 
the mandrel. Start the motor and turn the saw round by holding a 
piece of carborundum stone against it. File and set the saw. 

It is surprising to find that this miniature saw will handle 1-in. 
stock, providing the saw is sharp and well set. The table can be 
raised to cut a groove of any depth up to 1! in. and the table can be 
tilted right and left to cut a 20-deg. bevel. Figures 4 and 5 show 
the saw completely assembled. 


A TEST AND SUPPLY BOARD FOR THE ELECTRICAL 
SHOP 


A. K. Thompson, Los Angeles, Calif. 

The circuit on this test and supply board, indicates full voltage 
on the test leads, in one switch position, by means of a red lamp; 
and in the other, the leads are in series with a white lamp for the 
usual test purposes. 

On benches provided with outlets which may be changed from 
“hot” to series lamp, trouble is bound to occur when a pupil picks 
up the wrong leads and touches them together with a view to lighting 


FIG. 5. SIX-INCH BENCH SAW. DESIGNED BY M. E. DODGE. 


the lamp, or to test a circuit. Then, too, each individual or group 
may desire different connections, and these should be obtainable with- 
out interference. This means individual fuse protection in case of 
accidental shorts. 
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FIG. 3. SIX-INCH BENCH SAW, DESIGNED BY M. E. DODGE. 
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A further advantage of the red lamp on each outlet is a clear 
indication to the instructor of which outlets are on full voltage, and 
there is no excuse for deliberately blowing fuses by shorting terminals. 
It is to be noted that the lamp is ahead of the fuse, hence it is still 
on duty when the fuse goes out, warning the pupil to remove the 
short or to turn to the series position before installing a new one. 

The illustration clearly shows the general arrangement of one of 
the devices as it appeared during the process of erection. The benches 
were double ones, separated by an upright T section down the center. 
The conduit along the top, supplies lines to each side from four hole 
covers, through pairs of short porcelain bushings inclined from the 
center line to avoid the vertical board. The wiring diagram shows 
how the connections were made. 





TEST AND SUPPLY BOARD. 


The entire device can be placed into a 5 by 8 by 3-in. box. The 
lamps are then just projecting through the panel, but the snap switch, 
in order to be flush, must be spaced out from the back. 

The panel may be metal and some other means of fusing em- 
ployed, but %-in. fibre was used on the one shown in the illustration, 
and the fuse terminals were placed directly on it. When complete 
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the device will be covered with a gravity-closing metal case whi 
cannot be removed nor left open. 

Another application of this device would be a portable type wi 
a cord for plugging in on a convenient outlet. It could be inco 
porated also on the electric-shop switchboard. The greater protectio 
and quick circuit change provided by this test-board arrangemen 
ere it well worth the slightly greater expense which its installatio 
entails. 
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DIAGRAM FOR WIRING TEST AND SUPPLY BOARD. 


TELEGRAPH KEY AND SOUNDER 
V. M. Marchant, Boston, Mass. 

This project is of considerable interest to boys in the electrical 
shop. Most of the materials for it can be found or made of scrap 
materials. It is used by the author, first as a project, and second 1s 
a practice key for teaching the telegraph code. Some of the boys 
have reported good performance of the sounder between their houses. 
It is very simple to make and very often induces inventiveness in the 
boys to elaborate and construct better ones where more workmanship 
and skill are required. This project also may be used to convey addi- 
tional educational value in the form of a study of Morse and his 
first telegraph, magnetism and electromagnets, the annealing of iron, 
and other like subjects. 

In making the magnet, the spike is first annealed. After cooling, 
it is then cut to the measurement indicated on the drawing and the 
end beveled. The two cardboard washers are then placed on it one 
inch apart, one of them being tight against the head of spike. The 
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paper is then wrapped around between the washers and glued. When 
dry, the wire is wound on using eight to ten layers of No. 22 cotton- 
covered magnet wire. We wind our spools by chucking the nail 
with the spool in a Yankee drill. The drill is then clamped in a vise, 
and the wire wound quickly and evenly on the spool. 

The brass bar N is drilled and bent as indicated by drawing 
and sketch. Holes bb being for the No. 4 wood screws. Hole a 
should be drilled with ample clearance for a No. 8-32 machine screw. 
Nut F is then soldered over the hole. 

The piece of steel M is annealed, drilled and shaped as shown. 
Staples K can be made from brads bent and filed. The hacksaw 
blade must be cleaned thoroughly to remove the coating and broken 
at places indicated. This is easily done by using two pliers close 
together. 

The drawing of the base shows where small holes must be drilled 
for screws or for wires which must pass through the base. The two 
holes opposite each other are for screws H which hold the block on 
which the armature rocks. The third hole should be drilled for a 
medium driving fit for the spike B. In the sketch an elastic is shown 
for the armature tension spring. This is a fairly satisfactory arrange- 
ment but for a better working instrument an adjustable tension spring 
should be attached. This can be done by drilling at that end of the 
armature, a hole with some clearance for a No. 6-32 machine screw. 
The spring is fastened to the machine screw and hooked on staple and 
two No. 6-32 nuts are used for adjustment and locknuts. 

: INLAID SEWING BOX 

H. L. Weatherby, Athens, Ohio 

The sewing box described herewith is very simple and yet quite 
attractive. Ie has, like most sewing boxes, a small removable tray 
in the top which has rounded-out button compartments and a larger 
compartment for threads, and other articles. 





To be truly beautiful, it has to be made of beautiful wood. It 
may be suggested that for small pieces such as this, one often can find 
just what he needs in the way of lumber in the scrap pile at piano 
factories. 
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The rosewood veneer used for the box shown was obtained in this 
way at a very reasonable cost. The inlay was purchased, and the cut 
for it was made with the circular saw. The box and cover were glued 
up 3 one time and then sawed apart at the desired line to form 
the lid. 

The working drawings serve to illustrate details of construction. 
Because of the inlay, the material should be finished natural. 





WASHTUB BENCH 

Leslie J. Miller, Supervisor Industrial Arts, 
Rock Springs, Wyo. 
(See Supplement No. 72) 

The supplement shows the construction of a washtub bench 
with a drawer in which the soap and bluing may be kept, or the 
drawer may be made large enough to hold the washboard. 

Bill of Material 


4 pe. 1x7%x20 Ends 

2 pe. 1 x4 x44 ~~ Side rails 

2 pe. 1 x3 x44 = =©Top 

1 pe. 1 x3 x14 Drawer front 
2 pe. %x3 x12 ~~ Drawer sides 
1 pe. 1 x1 x 4 _ Drawer pull 
1 pe. '4x2%x13 Drawer end 
2 pe. 4x7 «12 Drawer bottom 
4 pe. 1 x1%x13 Drawer slides 
4 pe. 1 x3 x10 Braces 

4 pe. 1 x3 x13 © Cleats 

2 pe. 1 x3 x15 Cleats 


To construct the bench proceed as follows: 
1. Fasten together the pieces for the top with cleats. 





INLAID SEWING BOX 
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INLAID SEWING BOX, DESIGNED BY H. L. WEATHERBY. 
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Do likewise with the pieces for the ends. The secret of producing good workmanship on the nut bowl, 2 
Cut the V notch and the notches for the side rails, in the ends. well as on the other turned objects, is to keep the tools sharp. 
Cut opening for drawer in one side rail sharp tool properly ground will not tear the grain of the wood. 
Nail side rails to the ends. 
Nail the top to the side rails and to the ends. 
Nail the braces to the top, ends, and side rails. 
Put in the drawer slides. 
Make the drawer, using a construction which is adapted to 
the hiliey of the pupil. 
WEATHER VANE 
Leon H. Baxter, Western Reserve Academy, Hudson, Ohio 
This weather vane is simple to construct, and makes an inter- 
esting object to watch as it whirls about at each gust of wind. 
The vane can be cut out of wood with a coping saw, but it also 
can be cut out of metal. If a sheet of zinc is not handy, a one-gallon 
tin can will answer equally well. If a can is used, remove the top 
and bottom, and flatten out the sides smoothly with a mallet. 
Draw the outline on the tin with a soft pencil, or scratch it on 
with a nail, and cut carefully to the lines. If the edges are rough, 
file them smooth. Drill or punch two holes for the nails which must 
be driven through both the wooden upright and the tin. The upright 
may be cut from a piece of wood, 1 in. thick, or a Piece of old broom 
handle can be used. 
Paint the boat, water, lighthouse, and rocks, as isis on the 
drawing, with oil paints. After the colors have dried, insert the metal 
vane into a slot cut into the wooden upright with a saw, and fasten 
it in place with screws or small nails. 
The small sketch, Figure A, shows how a hole is drilled into the 
short piece of the upright of a size large enough to let a nail, driven 
into the long piece, turn freely within it. The hole in the longer piece 
is made with a smaller drill so that the nail, with its head removed 
must be driven in with a hammer. There should be about % in. 
space between the two wooden pieces. 
Place where it can be easily seen from the house and where the 
wind can strike it freely. 
A PROJECT IN WOOD TURNING 
Clyde R. Garl, Canton, Ohio “Ti 
| 

















After the boy has learned the fundamentals of wood turning, he 
is in line for a project that requires both spindle and faceplate work. : 
A project that will hold interest, teach accuracy, require neatness, and N | 
serve as a keepsake for years after he is away from school. - 
The stock for the nut bowl should measure 2 by 9 by 9 in. It 
can be made of walnut or cherry, in either the solid block or glued 
sections. 
Figure 1 shows the plan and front elevation, and also the shape to Front Elevation 
which the rough block is cut to save time in the turning operation. FIG. 1. NUT BOWL AND PICK. DESIGNED BY CLYDE R. GARL. 
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WEATHER VANE, DESIGNED BY LEON H. BAXTER, HUDSON, OHIO. 
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A good finish for the nut bowl consists of wood filler (if the wood 
has an open grain), three coats of thin shellac sanded with 00 sand- 
paper, or ru with fine, steel wool. For polishing use wax and a 
woolen cloth. 

A decalcomania transfer in the center will add to the appearance. 
These transfers can be obtained at any stan manual-training 
supply house, with full instructions for application. 


FINISHED NUT BOWL, DESIGNED BY CLYDE R. GARL. 


The nut pick handles can be made of any hardwood as walnut, 
rosewood, or ebony. The handles in the illustration were made of 
ebony obtained from the keys of a discarded organ. The holes in 
the handles are drilled on a drill press. It is possible to drill them 
with a brace and bit, but the danger of breaking the handles is 
greater. The steel picks are standard size, cut to the desired length 
with a hack saw. 

If the handles are made of ebony, two coats of thin shellac and 
a wax polish are sufficient for a good finish. 


BRIDGE TRUMPS. 
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BRIDGE TRUMPS 
L. D. Fullmer, Metropolis, Iil. 


The figures for these trump indicators are cut out of \%-in., 
three-ply panel wood. They are nailed to bases 1 by 22 by 6-in. 
pine. The witch and the cat are painted jet black. The base may be 
some other color, if desired, as may also be the background, on which 
the card colors are painted. 

The broom handle is a piece of No. 12 wire, through which a 
hole has been drilled for the nail which acts as the pivot. The tail 


of the cat pivots on a dowel pin. 


PENNSYLVANIA’S ANNUAL VOCATIONAL 
CONFERENCE 

The annual conference for vocational teachers of the State of 
Pennsylvania was held this year at State College, Pa., during the three 
days of August 4, 5, and 6. 

Greater emphasis was placed upon individual group meetings at 
this conference than at any in the past. Four full half days were 
devoted to the problems of the various groups which met in round- 
table discussions. There were only two short general sessions in which 
all the divisions of vocational education combined. 

The different branches of vocational education represented at the 
conference included: industrial, with sections in metal, plumbing, 
printing, related subjects, woodworking; vocational-industrial, and 
industrial arts; agricultural education; continuation schools; home 
economics; and civilian vocational rehabilitation. i 

Wesley A. O’Leary, assistant commissioner of education of New 
Jersey, delivered an inspiring address at the first general session. 
The commissioner related the efforts and experiences of his state in 
the matter of vocational education. He said in part: 

“Things that work in one place will not work in another. County 
vocational schools in New Jersey compare to the well-known trade 
school. We have had our schools under city boards and under county 
boards. During the past ten or fifteen years we have been developing 
trade courses, and in that time have found that the larger unit of 
administration wiil eliminate an overlapping of instruction. 

“Where there are county vocational schools,” continued Mr. 
O'Leary, “the burden of support is distributed over a larger area. 
Because a school is under county control is no reason why pupils 
may not come from various and neighboring municipalities. County 
boards are concerned only with vocational education, while city boards 
have many other problems to consider. Some of the arguments for 
county control are: 1. Elimination of duplication of courses. 2. More 
effective cooperation between schools and industry. 3. Uniform dis- 
tribution of burden of larger vocational schools. 4. Larger range of 
opportunity to more boys. 5. Concentration of purpose. 

“The chief objection to county boards comes from schoolmen. 
Each small community wants the same as the large city. Furthermore, 
the city-school superintendent does not look with favor upon the plan 
because it takes the pupils out of his jurisdiction.” 

Mr. O'Leary, in closing, cited a typical county board in New 
Jersey as composed of a manufacturer, a life insurance man, a skilled 
laborer, a woman, and the superintendent. The boards are appointed 
by a board of freeholders or by the judge of common pleas. 

Of interest to vocational education in Pennsylvania was the an- 
nouncement by L. H. Dennis concerning the work under Dr. John 
A. H. Keith. It is the plan of the new executive to narrow the gap 
that has formerly existed between the old-time school of education 
and the newer vocational education. It is the hope of Dr. Keith, 
according to Mr. Dennis, that the state may move steadily forward in 
all types of education. 

“Operation of State Apprenticeship Laws” was the subject dis- 
cussed by Dr. R. L. Cooley before the Industrial Education section. 
The noted educator related the method in force in Wisconsin. Dr. 
Cooley said: 

“We must protect the minor; we must develop schools in coopera- 
tion with industry, and we must establish an interdependence of labor. 

“There is no hope in the trade school alone,” said Dr. Cooley, 
but hurried to say that he was not opposed to the trade school, for 
he believes that it is doing a very fine piece of work as far as it goes. 

He continued: “The chances of the journeyman will be improved 
in the main in this country by earning while learning. The bulk of 
the young people who are going out to do plumbing, etc., are out 
working now. The earning-while-learning plan can be accomplished 
only by seeking public cooperation.” 

Dr. Cooley recognizes the trade school as doing a lot of good, 
“but,” he said, “we must not be blinded by the fact that apprentice- 
ship has not disappeared. It is poor, and ill-administered. We have 
been in the main making our American boys into the great American 
half-baked. We must put variety, volume, and quality into training 
on the basis of earning while learning. 

. “The trade school does not specifically meet the problem of sup- 
plying skilled labor. Boys from the Milwaukee Trade School are 
found in other pursuits than those followed in school.” 


Dr. Cooley believes that state-wide laws of apprenticeship are 
bound to come, but before that it will be essential to establish 
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schools to cooperate so that the schools will be there for the majority, 
and not as they now are for only a comparative few. 

“A plan of cooperation in the public schools must be devised to 
enable a boy to become anything he wishes. The apprenticeship 
system can be made adequate to accomplish the situation; nothing else 
can. That is what we are trying to do in Milwaukee,” concluded 
Dr. Cooley. 

While some especially fine points were discussed, and many good 
ideas were obtained in the vocational section meetings, the two out- 
standing conferences were in the plumbing and printing sections. 

The prevocational plumbing course was discussed by about twenty 
instructors in this work. It was the general opinion of the group that 
the prevocational course should aim to train the pupil in the names 
of the fixtures and appliances so that the pupil may aid in the edu- 
cational process of the people. It was emphatically decided that the 
prevocational course was not for the purpose of turning out plumbers. 

In the printing-teachers’ conference, Fred J. Hartman gave a 
talk on printing and outlined the aims of the United Typothetae of 
America. He also talked on state printing-teachers’ organizations. 
Before adjourning the teachers present formed a printing-teachers’ 
organization to be known as the Pennsylvania State Printing Teachers’ 
Association. This society will be afhliated with the Pennsylvania 
Vocational Association. The following officers were elected: R. L. 
Neigh, printing instructor in John Harris High School, Harrisburg, 
president; C. S. Romig, secretary; J. Orville Wood, vice-president; 
and W. J. Cleaver, treasurer. 

Job sheets and the use of models in building construction were 
discussed in the woodworking conference. It was the opinion of the 
group after much discussion pro and con that the job sheet was the 
most advantageous method of instruction. 

There was. considerable difference of opinion as to the use of 
models in teaching building construction. Full-size projects were 
thought by many to be more beneficial. It was said that ideas could 
be obtained from models, however, such as layout of materials, various 
cuts, etc. Furthermore, models make for economy. It was the 
opinion that full-size construction would be the best if the situation 
permitted. The building of movable garages was suggested as a 
worth-while project for which a ready market might be found. 
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The value and importance of the moving-picture film as a means 
of giving trade information was discussed in the metal-arts conference 
It was pointed out that such a method would be efficient in teachin: 
the basic operations of trade work. The use of trade literature i: 
the form of good magazines was emphasized. 

About twenty-five were present in the city-directors’ conference 
Two questions were discussed in this section that had a bearing on 
the executive side of vocational education. 

The way to estimate the need for trade-preparatory and trade- 
extension courses was set forth as follows: 1. Type of locality to b 
served. 2. Type of work to be done. 3. Purpose such instruction 
was to serve. Each individual city or town miust be considered, for 
each has its own problems. The number of pupils that would take 
advantage of the training was another important factor in making the 
decision. 

The final meeting was especially well attended, and contained 
much of the meat of the program. It was under the direction of 
C. E. Hedden, state supervisor of industrial education. The topic 
for discussion was, “Foremanship Training as Part of a Vocational 
Education Program.” 

R. F. Holmes, instructor in Foremanship Training at Pennsylvania 
State College, conducted a typical foreman’s conference with the aid 
of twelve of the teachers. This proved interesting to the participants 
as well as to the group at large. 

Dr. G. D. Whitney, director of Vocational Education at the 
University of Pittsburgh, was the principal speaker. He asked this 
question: “Is the foreman a teacher and if he is, is his training a job 
for the teacher trainer?” 

With this question as a basis, Dr. Whitney told of the work of 
the university in connection with foremanship training, and also of 
the field covered by the Pittsburgh Personnel Association which is 
made up of the leading industries in the vicinity of Pittsburgh. 

The ideal method to be used in foremanship training, according 
to Dr. Whitney’s experience is based on the following: work done by 
an inside man, work done on company time, voluntary attendance, and 
conference method with twelve in attendance. 

He said that while there was some deviation in the program 
sponsored through his department, the foregoing was followed in 
essence. 


INTERESTING GROUP OF SHOP PROJECTS. 


The above projects were made by students in the Industrial-Arts Department of the Winfield Junior-Senior High School, 


the new auto mechanics department. 
. 30” Exhaust Fan (using 4 
Battery Charging Set (motor-generator) . 


School-built copper tub electric washing machine. 
and is doing very efficient work under heavy service. 
machine is of the reversible cylinder type, 8-sheet capacity. 


Mr. L. H. Alberty is the industrial-arts director in charge of the work. 


Winfield, Kansas, to help equip 


H.P. rebuilt motor, direct driven with extended shaft) built to remove smoke from forges and shop. 
Rebuilt 4 H.P. 220-volt motor and rebuilt charging generator. 
Inexpensive Hoists built of selected wood, mounted on heavy iron castors. 
(End metal protecting panel is removed to show working parts.) 
The oven gas burner is mounted in a box under the tub and serves to heat the water while washing. 
It is power driven, with a 3-position safety and reversible wringer. 


5. Wall mounting of Ford motor parts to be used for display and study. 


Easily handles 3 or 4 car batteries. 


This type was built three years ago 
e 
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Dr. Whitney warned against an improper trend in foremanship 
training. He said that there should not be too much pressure brought 
to bear for a time, to be later allowed to dwindle down. Such a 
program would be short-lived. The best results are obtained when 
the men run the thing as their own affair. The administration or 
management should be kept in the background. 

Dr..R. L. Cooley, who was present at this meeting, said the 
following: 

“Foremen may think that they do not need training and with 
this in mind they may stand in the way of a good program. The 
fact is, however, that the average foreman needs training, but I don’t 
know how to go about giving it to him. I have some views, but I 
am watching Pennsylvania and New York. These states have some 
splendid ideas. 

“If the foreman is all right then there is nothing to do. If 
there are defects in his training and we can determine what these 
defects are, we must correct them. It cannot be done by inspirational 
talks. You cannot make foremen by that means any more than you 
can make engineers. 

“The work must be done within the company. Nothing will ever 
take the place of that. No teacher-training in institutions will be 
sufficient. 

“It seems to me that the approach to this problem must be the 
same as in other problems. Either things are all right, or something 
is wrong. We must find out which it is. Until we determine 
this, there isn’t anything that we can do.”—Ted A. Siedle. 


ILLINOIS SOCIETY FOR VOCATIONAL AND PRAC- 
TICAL ARTS EDUCATION 

The Second Annual Convention of the [Illinois Society for 
Vocational and Practical Arts Education will be held at Hotel 
Sherman, Chicago, Friday and Saturday, November 11 and 12, 1927. 
It will be a joint convention with the IIlinois Home Economics 
Association. At this early date, it is not possible to give detailed 
information about the program and speakers, but full information 
will appear in this magazine next month. 

President Willis is working on the programs for the general 
sessions, and the following vice-presidents of the association are 
forming their program committees, and making up the programs for 
their respective sections: N. F. Fultz, vocational director, J. Sterling 
Morton Township High School, for industrial education; Thomas 
Bjorge, supervisor of industrial education, Rockford High School, 
for part-time education; C. A. Gilkerson, educational director of 
Public Service Company of Northern Illinois, for personal and 
Public Service Company of Northern Illinois, for personnel and 
guidance; Marguerite Higgins, head of commercial department, 
Joliet Township High School, for commercial education; Harriet M. 
Cantrall, supervisor of art, Springfield, for art education; A. W. 
Nolan, associate professor of Agriculture, University of Illinois, for 
agricultural education. No sectional meeting of the department of 
home economics education will be held this year because the home 
economics association will be holding meetings at the same time. 

As the two days on which the convention will be in session are 
school holidays, it will be possible for the shop- and classroom 
teachers, as well as superintendents, principals, and directors, to 
attend. Furthermore, a special effort is being made to have all pro- 
gtams of great interest and direct practical benefit to the teachers. 

The banquet will be held in conjunction with the Illinois Home 
Economics Association, and this assures a large attendance and an 
interesting program. The home economics association will pro- 
vide one speaker for the banquet, whose name has not yet been 
published, but President Willis has been fortunate in securing the 
services of Lorado Taft, who will make one of the addresses on a 
topic of interest to both associations. 

The main topic of the first general session at 2:00 p.m. No- 
vember 11, will be “How to Interest Boys and Girls in Vocational 
and Practical-Arts Courses.” This will be discussed from the stand- 
points of the manual-training teacher in the elementary school, the 
practical-arts teacher in the high school, and the teacher of vocational 
courses. Methods of interesting parents and employers will also be 
proposed. 

At the general session at 10:00 a.m., November 12, the general 
topic will be “The Improvement of Instructional Methods in Voca- 
os and Practical-Arts Courses.” This will be treated under three 
eads: 

1. What Can be Done by the Supervisor and Director. 

2. What Can be Done by the Principal. 

3. Self-Improvement of the Teacher. 

The commercial exhibits will be a great feature of the conven- 
tion, as the association will have the benefit of the large and beautiful 
exhilit hall of Hotel Sherman. In these exhibits, all the latest text- 
boc!::, supplies, and equipment for practical arts and vocational 
courses will be shown. 

The Hotel Sherman, which is surpassed by none as a convention 
hotei has placed all of its facilities at the convenience of the two 
associations, and not only will headquarters be there, but also all 
gencial and sectional meetings —L. Day Perry, Secretary. 
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NEW BOOKS 
Job Analysis and Curriculum Instruction in the Metal Trades 

Industry. 

By Walter Benton Jones. Cloth, 104 pages. Published by 
Bureau of Publications, Teachers College, Columbia University, New 
York City. 

Curriculum construction with a real scientific basis is gaining 
greater and ever greater attention in the field of vocational education. 
The present contribution describes very definitely how to proceed to 
analyze a given trade, how to organize the trade elements, how to 
set up the curriculum, the outline of instruction, and finally, the 
units of instruction. . 

The patternmaker’s trade is used as the basis for this study, but 
the author went farther than this and definitely showed the inter- 
relation which exists between the school shops which make up the 
metal-trades group. Based upon this interrelation, a scheme is then 
worked out, correlating the work of all these departments which had 
previously been working more or less independently of each other. 

The book will be of special help to teachers, supervisors, princi- 
pals, and directors of vocational and trade schools in the solution of 
their curriculum problems, but the principles employed in this cur- 
riculum study are equally applicable to the other educational fields. 
Manual for Machine Woodworking. 

By Dewitt Hunt. Cloth, 292 pages, illustrated. Published by 
the Harlow Publishing Co., Oklahoma City, Okla. 

The subject matter in this textbook involves the use of wood- 
working machinery as it is employed in woodworking problems and 
processes common to carpentry and cabinetmaking. The outlines for 
the several lessons have been developed by the author through teaching 
woodwork for more than fifteen years and are, therefore, the result of 
his own experience and practice. The work is grouped into jobs or 
lessons on typical machine processes. In some cases, an outline covers 
two or three closely related operations, and in others it covers the 
entire processes of one machine. Among the topics taken up are sawing 
stock to length; jointing edges with power jointer; ripping with cir- 
cular ripsaw; sawing to correct length with cut-off saw; use of sur- 
facer; cutting tenons; planing work faces on jointer; gluing up legs; 
cutting out stock sizes; using dado head; using bandsaw; planing 
tapers on legs; using dado for making mortises; sharpening and re- 
placing jointer; cutting tenons on side rails of chairs and pointing 
square stock on saw. 

A few shop rules have been included to give the teacher help 
in preventing accidents and to insure a project of high standard. 

The book is a careful restatement intended to facilitate the usual 
woodwork now taught in high schools. The shop-teacher who uses 
the book will have a valuable guide for teaching machine woodworking 
processes and will have an opportunity of making the work of in- 
structional value. 

Mechanical Pictorial Drawing. 
y W. W. Sturtevant. Cloth, 128 pages. Price, $1.36. Pub- 
lished by The Bruce Publishing Co., Milwaukee, Wis. 

The use of pictorial drawings and sketches is continually in- 
creasing. For this reason, every draftsman should be able to make 
cabinet, isometric, and perspective drawings. 

“Mechanical Pictorial Drawing” contains many practical prob- 
lems under each one of the three subdivisions just enumerated. The 
explanations, rules, and examples which accompany the problems make 
this book valuable both for classroom use and for self-instruction. 
It will be found useful alike in the drafting room of the university, 
the college, the high school, the trade school, and the vocational 
school. 

Everyday Electricity 

By Joseph R. Lunt. 
New York, Chicago. 

The use of electricity is today more than the mere pressing of a 
button. It means some appreciation of the problems involved in 
creating power stations and distributing electric power to countless 
homes. “Everyday Electricity” is a simple experimental study of 
electricity representing years of specialization in the organization and 


Cloth, 297 pages. Macmillan Company, 


‘ 


EXHIBIT BOARD OF DOUGLAS AND WEISER WOODWORKING 
CENTER, READING, PENNSYLVANIA. 
The work shown, was completed by the Sth, 6th, 7th, and 8th grades. 
Chas. E. Obold, Instructor. 
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teaching of science courses in junior and senior high schools. The 
book is written in a style and language that should appeal to boys 
and girls, and the subject matter involves logically arranged problems 
and carefully outlined experiments. 

Chapter XIII, “Wiring the Home” is especially valuable for 
manual-training shops because it gives the student a knowledge of 
simple wiring and how electricity is delivered. It tells how interior 
wiring is installed, how small circuits are installed and controlled, how 
convenience outlets are installed, and how to install wiring for 
vacuum cleaners, wall outlets, and bracket lamps. Typical plans and 
wiring diagrams are used to show the student how the plan works in 
practice. 

Preparatory Mathematics for the Building Trades. 

By Harold B. Ray, Arnold V. Doub, and O. F. Carpenter. 
Cloth, 68 pages, price, $1. John Wiley & Sons, New York City. 

Mathematics has been found to be the background of the present 
development in building. A working knowledge of elementary arith- 
metic is an essential tool in the building trades; the architect and 
engineer must have a working knowledge of many of the higher 
divisions of mathematics; and the plan user is a better workman 
because of an understanding of these divisions. 

The book is primarily a textbook in arithmetic, and the problems 
are chosen so as to show how the principles of arithmetic are applied 
to questions that are constantly coming before the builder. Among 
the topics treated are fractions, decimal fractions, areas and volumes, 
powers and roots, roofs and stairs and the steel square. A wide 
variety of mathematical tables is added for reference. 

The book will be found especially helpful to apprentices in the 
building trades, to evening and trade-school pupils, to those whos 
early educational opportunities were limited, and to those who feel 
the need of reviewing this division of mathematics. 

PUBLICATIONS RECEIVED 

* Timber Growing and Logging Practice. By Thornton T. 
Munger of the Pacific Northwest forest experiment station. Bulletin 
No. 1493, June, 1927, of the United States Department of Agricul- 
ture. Timber culture, like the growing of farm crops, is governed by 
the soil and climate, by the requirement of native forest trees, and by 
the national economic circumstances. In order to meet the demand 
for information on practical ways and means of growing timber 
profitably in the United States, the U. S. forest service has endeavored 
to bring the results of its studies together in the form of a series of 
bulletins dealing with the twelve principal forest regions of the coun- 
try. The publications undertake to set forth in simple form what 
are believed to be the soundest methods of reforestation yet developed 
in experience and study in the United States. The present pamphlet 
gives the general situation in the Douglas fir region, treating especially 
of reforestation méthods, logging, fire control and care of the forest, 
treatment of the new forest crop, measures to keep forest land produc- 
tive, regional cooperative system of forest protection, and measures for 
intensive timber growing. _ 

Common Trees of Michigan. By Joseph S. Illick. A handy 
pocket manual of the common and introduced trees of Michigan for 
use in the schools of the state. Issued by the American Tree Associa- 
tion, 1214 16th St., N. W. Washington, D. C. This manual, which 
is intended primarily for use in the public schools, aims to open the 
pathway to a delightful study of trees and to direct a right attitude 
toward the out-of-doors. It is intended to satisfy a growing demand 
among the young people for interesting and helpful information about 
the common trees and to promote the present efforts directed toward 
good citizenship.. The descriptive sections of the book offer a true 
appreciation of trees and a correct working knowledge of them for 
the general reader who is interested in the subject of reforestation and 
forest conservation. 

Forestry Legislative Survey. With an introduction by Charles 
Lathrop Pack. Issued by the American Tree Association, Washing- 
ton, D. C. The year 1927 has been marked by aggressive action in 
forestry legislation, which provided for the organization of forestry 
activities in Delaware, Florida, and South Carolina. New forestry 
legislation was also passed for the first time in Nevada and Utah, 
which enacted forestry fire laws. Most of the legislation in the 
various states consisted of laws provided for by enabling acts previously 
placed upon the statute books, in strengthening existing laws, or in the 
reorganization of the departments. For example, in California, Vir- 
ginia, New York, North Carolina, and other states, forestry has been 
included with other phases of conservation such as state parks, fish 
and game, etc. Again, the development of state nurseries and the 
distribution of tree seedlings or transplants, as in Pennsylvania, Ohio, 
Massachusetts, Michigan, New York, North Carolina, Indiana, and New 
Jersey has resulted in more trees being planted. Probably five times 
as many trees were planted in 1927 as were planted ten years ago. 
The booklet will be found helpful in manual-training classes where the 
subject of lumber is taken as a part of the course in woodworking and 
cabinetmaking. 

Softwood Lumber and Its Use. 

A bulletin entitled ‘“End-Matched Softwood Lumber and Its 

Use” has been issued by the National Committee on Wood Utiliza- 
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tion. The bulletin was prepared by a special subcommittee under the 
chairmanship of Mr. W. F. Chew of Baltimore, Maryland. It has 
been recommended that a special study be made of the use of end. 
matched lumber for concrete form work for which purpose the stock 
seems to be especially adapted. 

Another bulletin on “Seasoning and Handling of Lumber” }:as 
been completed and will be issued by the same committee sometime 
this fall. 

The Forestry Primer, 1876-1926. Prepared by Charles Lath- 
rop Pack, president of the American Tree Association, Washington, 
D. C. This primer has been issued to mark the completion of the 
fifty years since the government took the first step in forestry. It aims 
not only to mark a date, but to direct public opinion to the im- 
portance of that corner stone of the country’s economic safety— 
forests. The primer is divided into fourteen lessons, each taking up 
some phase of the forestry problem, such as forest fires, conservation, 
and reforestation. The booklet is intended to help the coming gen- 
erations of America to profit by the lessons of the past. 

Forestry as a Profession. By Edward A. Sherman. Issued by 
the Government Printing Office, Washington, D.C. The pamphlet 
has been prepared in response to the increased opportunities for the 
employment of trained professional foresters and the recognition of 
the work as a regular profession. The pamphlet lists the require- 
ments, opportunities, and ideals of the forester’s profession, as well 
as the advantages and disadvantages connected with the work. 

The Fur Industry. By David C. Mills. Price, 20 cents. Re- 
printed from the Journal of Home Economics, Washington, D. C. 
The pamphlet is a description of the fur industry and tells about the 
collection of furs, fur dressing and dyeing, the manufacture of fur 
garments, and the buying and care of* furs. 

Agricultural Project Planning. By Arthur P. Williams. 
Bulletin No. 117, May, 1927. Issued by the Federal Board for Voca- 
tional Education, Washington, D. C. The pamphlet is a statement 
of experience, estimates, agreements, working facilities, operative prac- 
tice, and managerial procedure for a farm enterprise project. The 
pamphlet offers a preliminary statement of the size and scope of the 
project, together with estimates of costs, amount of labor, labor income, 
experience, working conditions, agreements, available equipment, and 
analyses of operative practice and managerial procedure. 

Species of American Forest Trees. The revised Check List 
of Forest Trees of the United States, recently issued by the United 
States Forest Service, of the Department of Agriculture, shows that 
there are 862 species of forest trees in the country. 

Of the trees that make up the forests, 182 species are of special 
interest because of the commercially useful timber or other products 
they supply. 

The previous check list of trees, compiled 28 years ago, listed 
but 604 different trees. The increase in the number of trees that 
have become known since that time is due to the addition of newly 
discovered trees and the separation of tree species that were not pre- 
viously distinguished from each other. [Each species is accompanied 
by a list of common names known to be applied to it in different 
parts of its range. 

Vocational Guidance References. This pamphlet, library 
leaflet number thirty-three, can be obtained from the Department of 
the Interior, Bureau of Education, Washington, D. C. 

Its list of contents embraces the following: General references, 
elementary schools, high schools, junior high schools, colleges and 
universities, including teachers’ colleges, school counselors and per- 
sonnel management, vocational psychology, occupations, guidance of 
negroes, guidance in continuation work, vocational tests, guidance in 
foreign countries, bibliographies, and list of periodicals indexed. 

Forest Trees of Illinois. By W.R. Mattoon and R. B. Miller. 
Published by the Department of Conservation of the state of Illinois, 
Springfield. This handy pocket manual describes the most impor- 
tant characteristics of 94 varieties of trees native to Illinois. The fruit, 
twig, and leaf of each tree is illustrated and ample descriptive ma- 
terial concerning bark, leaves, flowers and fruit, and wood, is provided 
to enable the amateur to readily identify it. Teachers of woodwork 
will find the book especially useful teaching in related work. 

Items of Interest to Woodworkers. The summer number of 
“Saw Kerf,” published by E. C. Atkins & Co., Indianapolis, Ind., con- 
tains the following items of interest to instructors of woodwork: Some 
facts about Illinois forestry; fast-feed, high-speed, self-feed, ripsaw 
machines, reforestation by Great Southern Lumber Co.; and how a tree 
reacts to its environment. Copies of this interesting booklet can be 
obtained by writing to the aforementioned address. 





Smith-Hughes Short Courses Offered. A large number of 
students and instructors attended the Smith-Hughes short courses 
offered the past summer at the four state schools in Arkansas, the 
Polytechnic College, the A. & M. Colleges at Jonesboro, Monticello, 
and Magnolia. The courses were intended for Smith-Hughes stu- 
dents in agriculture and comprised classwork on judging, demonstra- 
tions of meat, milk, corn and small grains. The faculty was headed 
by C. A. Hughes, director of agriculture. 
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WILSON BECOMES STATE SCHOOL ASSISTANT 

Dr. Lewis A. Wilson, on September 1, assumed the duties of 
assistant commissioner of education of New York State in charge 
of vocational and extension education. Since 1917 Dr. Wilson had 
been director of the vocational education division of the state educa- 
tion department. 

As assistant commissioner Dr. Wilson has the direction of all the 
state educational work in the fields of industrial education, agricul- 
tural education, homemaking education, continuation or part-time 
education, adult education, immigrant education, vocational rehabilita- 
tion, teacher-training, and evening vocational and extension education. 


DR. LEWIS A. WILSON. 
Assistant Commissioner of Education, New York. 


Dr. Wilson was born at Bergen, N. Y., February 3, 1886. He 
graduated from the Brockport (New York) State Normal School in 
1907, and from the Mechanics Institute, Rochester, N. Y., in 1910. 
He studied at Columbia University and Stout Institute. He was first 
a teacher and then the principal of the Rochester Shop School, 
Rochester, N. Y. In 1911 he was appointed director of vocational 
education in the public schools of the City of Albany, N. Y. From 
1912 to 1917 he was a specialist in industrial education in the state 
education department. 

In 1926 The Stout Institute, Menomonie, Wisconsin, conferred 
the honorary degree of doctor of science upon Mr. Wilson. ; 

For the period 1921-1923 he was president of the National Society 
for Vocational Education. In 1925 he attended the International 
Exposition of Industrial Arts at Paris as a representative of the United 
States of America. In 1915 he was director of the industrial education 
survey of the City of New York. He is the author of numerous 
special reports, studies and magazine articles. : 


CARE OF EQUIPMENT IN THE BROOKLYN TECH- 
NICAL HIGH SCHOOL, BROOKLYN, NEW YORK 

Mr. John J. Fagan, writing in High Points, New York City, 
tells how the equipment in advanced machine-shop work in the 
Brooklyn Technical High School is kept in condition. The descrip- 
tion of the method followed in the shopwork is given in the hope 
that it may be helpful to other teachers in school shops. 

Five years ago, when the shop was put in operation, it was 
realized that a real problem lay ahead. The machines and other 
equipment were designed to be used ten periods a day and two periods 
in the evening, with the responsibility divided at times among as 
many as five teachers. 

In the shop there are three types of lathes, two of which have 
change gears that are not interchangeable; as many as three sizes 
of wrenches, and five sizes of lathe centers; four grinding machines, 
and other equipment, all of which kept the teachers busy directing 
stowage, sorting tools, and finding parts when needed. Much hard 
feeling was caused among teachers and pupils because responsibility 
for lost and damaged tools could not be placed; and, because of the 
confusion, comparatively little work was accomplished. 

In order to improve the situation, it was decided to find a place 
for everything, and then keep everything in its place, even if some 
things had to be fastened down. The pupils, as well as the teachers 
were interested, and when asked to contribute toward a fund to put 
the plan into practice, they readily responded. Sufficient chain was 
Purchased, and all wrenches, and other accessories were chained to 

e foor in their places. Tool posts, collars, and tool holders were 
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fastened in place, stud holes were drilled in the legs of the lathes 
underneath, and studs inserted to hold the gears of their respective 
lathes. Knockout bars for removing the centers were made for each 
lathe and milling machine. The bars were of such design that they 
could be used for removing and adjusting dog plates and chucks. 
The idea has saved much valuable stock which was previously cut up 
for temporary knockout bars. It has also saved the dog plates and 
chucks from hard knocks and bumps to which they were subjected 
by being handled with improper tools. Stowage in the shop proper 
was provided for lathe chucks, dog plates, face plates, lathe dogs, 
milling arbors, vises, and other accessories formerly carried back and 
forth by each class when needed. In cases where small tools are 
involved for a single or special machine, a drawer is provided for 
these in the toolroom and the drawer is carried as a unit to the 
machine. ' 

At the beginning of each term every boy is assigned a definite 
group of machines and equipment for which he is held responsible, 
regardless of whether he uses them or not. The arrangement has 
proved satisfactory to both teachers and pupils and has resulted in a 
gteat saving of time in cleaning and checking up at the end of the 
periods. 

During the coming year the building program will be extended 
to these schools. The emphatic demand for these schools is for 
more shopwork; the modern schools must be of stronger construction, 
and must cost more than the ordinary school. The physical plants 
alone will cost upward of $300,000,000. 


MR. COX APPOINTED 


Mr. George B. Cox, who was formerly associate professor of in- 
dustrial education at the University of Wisconsin, has recently become 
director of the industrial-arts department at the Oregon Agricultural 
College, Corvallis. 


GEORGE B. COX. 


Director, Department of Industrial Arts and Engineering Shopwork, 
Oregon Agricultural College, Corvallis, Oregon. 


Mr. Cox is a graduate of the Illinois and Wisconsin Universities 
and has completed special summer courses at Stout Institute, Uni- 
versity of Wisconsin, and University of Illinois. He has had an ex- 
tended teaching experience, having been instructor in manual arts at 
the University of Missouri for three years, and at the Houston Normal 
College, Huntsville, Texas, for one year. He had acted as assistant 
professor of industrial education at the Wisconsin University for the 
last seven years. 


Growth of Evening Schools for Apprentices. Enrollment 
in evening schools for apprenticeship training in the building trades 
of New Jersey has increased from less than 100 to more than 3,200 
during the past five or six years. Employers and organized labor are 
in sympathy with such work and cooperate in many ways in different 
localities. In Rahway and several other places, apprenticeship agree- 
ments concerning school training and relations between employer and 
employee have been worked out in the printing and carpentry trades. 
In Paterson, technical clubs organized for research work in several 
industries use shops of the vocational schools as laboratories. Vocational 
schools in Essex county, in cooperation with the superintendents of 
electroplating plants, have organized a class for the study of practices 
in the deposition of metals. 




















NOW, ARE 
THERE ANY 
QUESTIONS ? 


Filing Magazine Articles 

736. Q.: Kindly suggest a good method for filing magazine 
articles—C. 1.G. 

A.: This problem has been well covered by an article pub- 
lished on page 193 in the May, 1925, edition of the Industrial-Arts 
Magazine, under the title “A Practical System for Using Magazine 
Drawings,” by Kenneth R. LaVoy, New Rochelle, New York. 


Analysis, Outline of Instruction, and Unit Instruction Sheets 

737. Q.: I have just been transferred to a new junior-senior 
high school, and I want to plan my work in the form of job sheets 
or lesson sheets. I would like to know just how this problem is 
worked out in other places.—C. I. G. 

A.: The process of preparing job sheets or lesson sheets entails 
considerable work. To do it properly, an analysis of the entire field 
which is to be covered by the given course must be made, in order 
that the problem which confronts the teacher can be viewed in its 
entirety. The next step is to select from this analysis, those items 
which in the judgment of the teacher are necessary on the outline of 
instruction. This outline should plainly indicate the practical work 
as well as the related work which enters into each job. The third 
and final step is the preparation of the units of instruction also 
known as job sheets or lesson sheets. 

The units must then be either printed or mimeographed for 
classroom use. 

Samples of job sheets and items on the preparation of job sheets 
may be found in the back numbers of the Industrial-Arts Magazine 
as follows: 

The Job Sheet, p. 302, Aug., 1924. 

Job Sheets for Home Mechanics, p. 155, April, 1924; p. 197, 
May, 1924; p. 278, July, 1924; p. 307, Aug., 1924; p. 71, Feb.., 
1925; p. 109, Mar., 1925; p. 190, May, 1925; p. 272, July, 1925; 
p. 393, Oct., 1925; p. 469, Dec., 1925; and p. 78, Mar., 1926. 

Job Sheets in Electricity, p. 378, Oct., 1926. 

Job Sheets in Practical Woodwork, p. 155, April, 1925, and p. 
351, Sept., 1925. 

Job Sheets in Printing, p. 168, May, 1925. 

Job Sheets and Operation Sheets as Teaching Devices, p. 321, 
Sept., 1925. 

Job Sheets in Vocational Training, p. 119, April, 1927. 

You may get some valuable assistance in writing your lessons 
out of the following books: 

Unit Individual Sheets and Individual Instruction in Vocational 
Class, by R. H. Rodgers and Oakley Furney. Published by C. F. 
Williams & Son, Albany, N. Y. 

Individual Instruction Sheets, by R. W. Selvidge. 






Treatment of Sticky Leather 

738. Q.: What is a good method for treating upholstery on 
chairs to prevent it from being sticky?—G. M. F. 

A.: Wash the sticky leather with a mild soap, like ivory, and 
cold water. After the leather is dry, apply a very small amount of 
liquid furniture wax and rub it briskly to a polish. An alternative 
method is to allow the leather to dry after it is washed off with the 
soap and water, and then apply two very light coats of shellac diluted 
with an equal amount of alcohol. 

—— 


Nebraska Vocational-Guidance Association. On June 15 
a temporary organization, the object of which is to form a state-wide 
vocational-guidance association, was held at Lincoln, Nebraska. At 
this meeting Harriett Towne was elected chairman, J. R. Patlow, secre- 
tary, and C. A. Fulmer, treasurer. Committees on a program of 
work and a constitution were named. The permanent organization 
will be effected at a meeting to be held on October 28. 

Farm Boys Must Know Electricity. Mr. I. D. Maltby, of 
the Federal Board for Vocational Education, has stressed the need of 
a knowledge of electricity on the part of agricultural teachers in order 
that they may teach the generation of farm boys the operation of 
electrical equipment. Mr. Maltby pointed out that electricity is being 
used to a greater extent on farms and that it will eventually be used 
around farm homes and in the operation of small farm machinery. 
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PRESIDENT LEB’S A. V. A. LETTER 


By the time this letter is read the campaign for membership in 
the American Vocational Association for the year beginning Septemier 
1 will have begun. It seems to me therefore fitting that this epistle 
should reiterate certain reasons why every vocational educator should 
be enrolled in the lists of the American Vocational Association. 

I would stress first the power which such an organization as the 
American Vocational Association makes possible. There were over 
four thousand individuals enrolled in the membership of the Associa- 
tion last year. They represented every state in the Union as well as 
certain provinces of Canada. They belonged to the association because 
they recognized that by virtue of membership their strength as voca- 
tional educators was immeasurably augmented. Consider the leverage 
which such an organization has in matters of national import. For 
the first time it is possible for individuals or committees representing 
the American Vocational Association to appear before Congress and 
to voice there the united opinion of all the vocational educators of 
consequence in the United States. If vocational education is in danger 
of congressional assailment, there can be brought to bear the combined 
power of all the state associations. If the problem be one of placing 
home economics or commercial education as functions of the Federal 
Board for Vocational Education on a basis comparable to agricultural 
or industrial education, four thousand individuals can be called upon 
to register their favor of such a program. Whether the issue be one 
of promotion or one of meeting a crisis, the fact that there is a voca- 
tional-education association that speaks for the country as a whole is 
of immense importance. 

What is true of national affairs is even more true of state affairs, 
In states in which there are affiliated vocational-education associations 
there exists a body of men and women alert to the trends and tend- 
encies within that state. By virtue of organization they can bring to 
bear upon legislatures the best unified thought of those who would 
foster vocational education. “In union there is strength.” ‘United 
we stand, divided we fall.” ‘We must hang together or assuredly we 
will hang separately.” All of these are variants of the statement that 
organization is power. The vocational program has reached its present 
favorable situation in national and state educational affairs by reason 
of the existence of small groups of individuals who had faith in the 
reality of that which they were doing. It will continue to grow in 
power and favor to the degree that those who believe in it align 
themselves with that organization whose purpose it is to serve the best 
interests of all vocational educators. 

I would point out also the necessity for financial support of the 
American Vocational Association. The money accruing to the national 
treasury is in all conscience small enough in amount; yet, modest 
though it is, it permits the influence of the association to be exerted 
in ways which are not possible to individuals or to state associations. 
We can carry on projects in research, the results of which will be of 
inestimable importance in determining the program of the years that 
lie ahead, or which give us dependable bases for evaluating that which 
has already been achieved. We can aid in meeting the expense of 
sending the ministers of the gospel of vocational education to those 
states which are handicapped in building a well-rounded program for 
state meetings. All of these things we have done in the first year 
of the association’s existence, and we shall continue to do them in 
increasing measure as the membership of the association itself in- 
creases. 

Above all, I would appeal to the professional pride of those who 
read this letter. The physician of consequence is a member of the 
American Medical Association; the lawyer of importance belongs to 
his bar association; the mechanical engineer accepts as an obligation 
the responsibility of being a member of the American Society of 
Mechanical Engineers. The American Vocational Association is the 
professional organization of the vocational educators of America. 
In it our professional ideals and aspirations center. If we are to 
become truly professional workers, we must be part and parcel of that 
organization which exemplifies our professional spirit. If there were 
no other reason for membership in the American Vocational Associa- 
tion, this alone would be sufficient. 

My prayer is that the new year may see our membership doubled, 
our sphere of influence widened because of the power which comes by 
the increasing of our membership, and the imnortance of the meeting 
at Los Angeles next December such as will be felt in everv state in the 
Union because of the real strides toward vrofessional solidarity which 
will have been achieved in the months which are immediately ahead. 

Epwin A. Lee, President, 
American Vocational Association. 


September 6, 1927. 


Vocational Courses Given Emphasis. Professional and voca- 
tional courses will be stressed this year at Simmons University, 
Abilene, Texas, according to Pres. J. D. Sandefer. Business adminis- 
tration, home economics, and journalism receive the greatest share 
reorganization and expansion. Courses in home economics have been 
extended to 24, covering every phase of this line of work. News 
gathering. writing, editing. feature writing, covy reading, and head 
writing will be taught in the new department of journalism under the 


direction of Prof. Nelson A. Hutto. 
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Two types of bit braces 


for school shops 


Universal Jaws—the 
forged and hardened steel 
jaws are controlled by 
springs held in the collar 
as shown. The springs are 
outside of the chuck body, 
therefore, entirely pro- 
tected from the bits, elim- 
inating chuck trouble. 












































Ball Bearing Shell — The 
balls in the shell enable the 
user to tighten all kinds of 
bits more quickly and se- 
curely. The release is easier 
as the friction on the jaws 
is reduced to a minimum, 











Box Ratchet — 
Concealed Ratchet 


The two tools shown on this page 
represent the latest developments 
in bit brace design. Each has a 
ball-bearing chuck, universal jaws, 
metal-clad ball-bearing head. 
Nickel plated. Head and handle 
are made of cocobolo. 


With their ball-bearing chucks 
and special spring construction 
for holding the jaws, these two bit 
braces will make worthy additions 
to any school shop. They will 
hold round-shank bits from %"' 
to 4%", Morse taper-shank bits 
and the large square-taper shanks 
of expansive bits. 


The Stanley Catalog No. 34 
should be in the hands of every 
Manual Arts or Vocational Super- 
visor or Instructor. It lists and 
shows pictures of over 1500 items, 
as well as detailed drawings of 
their construction and adjustment. 


In addition, the appendix gives 
a number of tables covering sub- 
jects pertinent to woodworking. 


You should have a copy of this 
catalog by all means. Send for 
yours today. 


THE STANLEY RULE & LEVEL PLANT 
Educational Department 
NEW BRITAIN CONNECTICUT 














STANLEY 
Ratchet Bit Brace 
No. 813, Box Ratchet 
5 sizes: 8, 10, 12, 14 
and 16 inch sweep 


STANLEY 
Ratchet Bit Brace 
No.811, Concealed Ratchet 
3 sizes: 10, 12 and 
14 inch sweep 








STANLEY TOOLS 


STANLEY EQUIPMENT 


IS STANDARD EQUIPMENT 
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Some people think the point of 
a drill is the extreme tip of the 
cutting end! 


Actually, that extreme tip is 
known as the “Dead Center”—while 
“The Point” is the entire cone- 
shaped surface at the cutting end. 
All that you see in the illustration 
above is “The Point.” 


This is only one of the many in- 
teresting and instructive definitions 
to be found in the Handbook for 
Drillers. In it every part of a twist 
drill is clearly and simply described 
—plus a great deal of useful infor- 
mation on grinding, cutting speeds, 
feeds and how to secure the best re- 
= sultswhen drilling in various metals. 


Vocational Directors and Instruc- 
tors are invited to ask for copies of 
the Handbook, in any reasonable 
quantities, for the use of their 
machine shop classes. 
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NEWS AND NOTES 

Erie Teachers In Conference. The annual state vocational 
conference, held at State College, Pa., during the week of August 4, 
was attended by a group of Erie teachers, headed by W. J. Groschke, 
director of vocational education in the city schools. The conferen-e 
consisted of a general session, in which there were three meetings. 
Special meetings were also held for teachers interested in agricultural 
education, continuation-school work, home economics, and industrial 
education. 

Foreman-Training Class at Front Royal, Va. An enthusi- 
astic gathering of foremen, representing the various industries of 
Front Royal, Va., held a banquet meeting under the auspices of the 
class in vocational training. After the banquet, a number of those 
who had taken the foreman-training course, were called upon to give 
a few remarks about the work which is offered by the state along the 
line of foreman-training courses. At the close of the talks, Mr. 
Ballantine, the instructor, was presented with a silver platter as an 
appreciation of the service rendered the class. 

Lansing School Board Receives Vocational Fund. The 
board of education at Lansing, Mich., has received from the state 
board of control, the sum of $9,333 for vocational-industrial work 
and $1,228 for vocational home-economics work conducted during 
the past year. 

Install Machinery in Fall River School. New machinery for 
the manual-arts department of the Fall River, Mass., High School 
has been installed with the opening of the school. The machinery 
will be moved to the new technical high school upon its completion. 
It includes machinery for electrical work, printing, forging, wood- 
working, and machine-shop practice. 

Printing Department Adds to Equipment. The printing de- 
partment of the state school of science at Wahpeton, N. Dak., has 
added some new equipment which will make it a complete and up-to- 
date department. Additional equipment will be added as soon as the 
department is in its new quarters in the trades building. 

Report of Conference on Foreman Training at Pennsyl- 
vania College. A series of foreman-training conferences was held 
July 25-August 6, under the auspices of the department of industrial 
education, of Pennsylvania State College, in cooperation with the 
Federal Board for Vocational Education, and the Pennsylvania De- 
partment of Public Instruction. The purpose of the conference was 
to obtain ways and means for improving the training of representatives 
from industry and educational agencies. Those in attendance were 
either engaged in foreman-training work, or were connected with 
groups of foremen from a group of industrial plants. A total of 60 
hours was devoted to actual conference work. Mr. G. A. McGarvey, 
regional agent for trade and industrial education of the Federal 
Board, acted as conference leader. 

At the first meeting, the conference took up the advantages to 
be gained from foremanship training, ways and means of conducting 
a foreman conference, and objectives to be attained. At the second 
meeting, the conference discussed the characteristics of a conference, 
devices which the leader may use in the conference, and responsibilities 
of the foreman. At the third meeting, the conference took up the 
giving and transmitting of orders, the effect of orders on the working 
force, and responsibilities of the foreman in giving orders. At the 
fourth meeting, the conference discussed the various stages in the 
training of conference leaders, taking up such points as cooperation, 
interest, leadership, job analysis, discipline, and safety. At the fifth 
meeting, the discussion centered on discipline and morale, factors in 
discipline and rhorale, and things which constitute good discipline. 
At the sixth meeting, discussions were in order on employing help, 
foreman responsibility, and the training of workmen. At the seventh 
meeting, the conference took up the problems of labor turnover, 
personnel work, and job analysis. At the eighth meeting, the con- 
ference discussed the topic of job analysis which was divided into pro- 
ductive jobs and technical jobs. At the ninth meeting, some attention 
was given to the subject of improving foremanship, the leader calling 
attention to the importance of this work with textile groups. At the 
tenth meeting, the conference discussed rating devices, also the training 
of apprentices. At the twelfth meeting, considerable time was given to 
the topic of reducing shop costs, while at the thirteenth meeting the 
topic’ was supervision in the plant. 

Training Courses for Industrial Foremen. Classes for the 
training of industrial foremen are being conducted by the Massa- 
chusetts University Extension Division, and foremen in twelve differ- 
ent industries have taken advantage of the opportunity to acquire skill 
in the supervision and training of other men. Sessions are held in 
the factory after working hours, and classes are organized at any 
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TWIST DRILL | place in the state where a group of sufficient size is enrolled. 


COMPANY 


Arts and Trades School in Chile. An arts, trades, and engi- 


CLEVELAND | neering school will be established at Valparaiso, Chile, at an approxi- 


WEW YORK-CHICAGO-LONDON | mate cost of $4,000,000. The school will be organized and conducted 

in accordance with the best practices employed in the leading voca- 

tional and engineering schools of the United States. It is expected 

that the greater part of the teaching staff will be drawn from different 

parts of the United States during the first ten years of its existence. 
(Continued on Page 30A) 
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‘TRADE MARK OFF AND FOREIGN COUNTPIFS 
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“*Mezzo”’ Super-Carbon Drills; Han and Shell Reamers; 
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’* Machine T: Pin Reamers; Chucking Reamers for Turret Lathes; C~ 
; Countersinks; Sockets; End Mille; and the “Ezy-Out” Screw Extr 
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Train Your Students for Their Jobs 
— Use MONARCH LATHES 


Train your students on MONARCH other lathes in design. It is as near 
LATHES and when they go from your danger-proof as any lathe can be made. 
school they will be ready for their jobs It is as noiseless as any lathe can be—an 
—valuable men immediately without the important advantage in the instruction 
necessity of going through another period room. 


of training in the shop. Monarch Lathes are used in the Massa- 
The student that is trained on a Mon- chusetts Institute of Technology, Yale, 
arch Lathe is trained in actual shop Cornell, and in hundreds of the best tech- 
practice — for the Monarch is the first nical and high schools — proof that the 
choice of Industrial America. Today Monarch is the practical lathe for modern 
more Monarch Lathes are being sold school equipment. 

to industrial plants than any other lathe The success of your school and the suc- 
built. cess of your students are inseparably linked 
The Monarch motor-driven, helical geared together. Use MONARCH LATHES 
Lathe is the ideal equipment for instruc- and meet the modern demand for training 
tional purposes. It is far in advance of that fits men for their jobs. 


Illustration above shows 
14x6 helical geared 
Monarch Lathe 


THE MONARCH ——e TOOL CO. 


100 OAK STREET - : - - SIDNEY, OHIO 
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Good Schools 
Deserve 


“YANKEE” TOOLS 


No. 90 


This man found the stuff 
a “Yankee” Plain Screw-driver 
is made of 






First, he tried the temper 
and toughness of the blade. 
With “Yankee” No. 90 he 
cut off a strip of steel, with- 
out chipping or even mark- 
ing the blade. 


Next, he took this same 
No. 90, and with the blade 
cutting across the grain, 
drove it into a four-inch 
plank. 





Then, with heavy blows on 
the handle, he drove the 
blade through the plank, 
right up to the ferrule — 
without splitting or loosen- 
ing the handle! 


Finally, with the blade held 
in a “Yankee” Vise, he ap- 
plied tremendous leverage to 
the handle. But even this 
powerful twist failed to turn 
or loosen the handle. 


No. 90—Standard style, 15 sizes, 114 to 30 inch blades. 
No. 95—Cabinet style, 11 sizes, 214 to 15% inch blades. 
Dealers Everywhere Sell “Yankee” Tools 





Some Other “Yankee” Tools 


Automatic Push Drills 
Automatic Feed 

Bench Drills 
Ratchet Tap Wrenches 
Vises, Removable Base 


Ratchet Screw-drivers 
Spiral Screw-drivers 
Ratchet Bit Braces 
Ratchet Breast and 
Hand Drills 


Write for 
FREE 
“Yankee” Tool Book 


This interesting little book is for all lovers 
of fine tools. It tells just what you want to 
know about all the famous “Yankee”? Tools 
for making work casier and quicker. Write 
for your copy today. 





“Yankee” on the tool you buy means the utmost in quality, 
efficiency, and durability. 


NORTH BROS. MFG. CO., Philadelphia, U.S.A. 


“YANKEE TOOLS 


Make Beller Mechanics 
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(Continued from Page 28A.) 

Survey of School Needs. The school board of Manitowo.. 
Wis., has decided to again lease the present buildings for the voc. 
tional school. During the present year it is planned to undertake ; 
survey of the school-building needs and it is probable that a vocation,| 
school will be erected in the future. 

Study Methods for Farm Training. The Federal Board f»: 
Vocational Education has suggested three major types of ability on 
the part of the student to be recognized in connection with project 
planning for vocational-agriculture education. Emphasis has been 
placed by the board on: (1) Operative ability on specific farm jobs; 
(2) Ability in studying procedures; and (3) Managerial ability on 
type jobs. Training in processes for procuring and organizing new 
information, it was stressed, should never be pursued merely for its 
own sake but should be incidental to the real situation. 

Training Industrial Foremen. Classes for the training of 
industrial foremen are being conducted by the Massachusetts Univer- 
sity Extension Division, and foremen in twelve different industries have 
taken advantage of the work offered. Sessions are held in the factory 
after working hours and classes are organized at any place where a 
group of sufficient size is organized. 

Vocational School. County Supt. Wm. M. Smith of Mon- 
mouth county, New Jersey, has estimated that it will cost between 
$40,000 and $60,000 to establish a vocational school in the county. 
A committee of vocational men visited schools in Montclair, Irvington, 
and Newark in order to obtain the bést methods and ideas for estab- 
lishing vocational schools. 

Agricultural Courses in Missouri High Schools. Mr. 
George W. Reavis, state director of agricultural instruction in Mis- 
souri, has reported that there are 122 high schools offering courses 
in vocational agriculture. These schools receive $211,000 in special 
aid for the salaries of instructors.” The instructors are employed 
twelve months in the year and spend the summer months visiting the 
home projects of the students. The projects comprise all types of 
crops and animal production and the records of the last year show 
the students produced $2 worth of foodstuffs for each $1 spent on 
the salary of the instructor. 

Training Courses for Grocers and Grocery Clerks. A series 
of courses for training leaders of conferences in the improvement of 
grocers and grocery clerks has been proposed at Birmingham, Ala- 
bama. The plan is to be worked out by the school system of Birming- 
ham, with the advice and cooperation of the local retail grocers’ and 
butchers’ association. Courses prepared by the national grocers’ asso- 
ciation are used, and the leaders conduct conferences at different 
places throughout the city. 

Utica Schoolboys Undertake Practical Building. The con- 
struction of modern dwelling houses has been undertaken by students 
in building-trades classes in the technical and vocational schools of 
Utica, New York. A typical project of the past year was the erection 
of an eight-room colonial house. 

In the building-trades classes, the boys do all the work, with the 
exception of plumbing, plastering, and installation of heating plant. 
The students spend half time on the job and the remainder in the 
classroom. The work is all done under the supervision of instructors 
who are skilled mechanics and who have had experience in trade 
teachine. 

Each house is built for a private owner, who provides a suitable 
lot in the vicinity of the school and furnishes the supplies and mate- 
rials. He pays a small fee for the labor calculated as a percentage on 
the total cost of the job, and the money is turned into an equipment 
fund. Each building is independently financed, with the approval of 
the board of education. 

Chicago Workers Attend Schools. Industrial apprentices to 
the number of 2,500 are enrolled for academic and technical training 
in the Chicago schools. The work is being supported bv the trade 
unions and employees, and standards of attendance, application, and 
achievement are maintained. Numerous trades are represented in th: 
student body. 

New Salary Schedule for Trades Teachers. The board of 
education of Denver, Colorado, in 1927, adopted a salary schedule 
for certain teachers of trade subjects, such as welding, auto mechanics, 
machine-shop practice, printing, and the like. The schedule provides 
a fair compensation and recognizes by appropriate increases, the 
teacher who improves himself through the continuance of his pro- 
fessional and general education. 

Farm Practice in Alabama. The growing of an actual crop 
in accordance with farm practice in Alabama is required of each person 
enrolled in evening vocational-agriculture schools. The course pro- 
vides twelve lessons, given at night in the local school buildings, and 
six seasonal lessons, given during work hours on some centrally locat 
farm. All-day vocational schools have increased during the past five 
years in Alabama from 32 to 72 and evening classes from 14 to 76. 

Cooperative Commercial Course. A cooperative commercial 
course for high-school pupils has been introduced at Atlanta, Ga., 
under the auspices of the local retail merchants’ association. Under 
the plan, between fifty and sixty high-school pupils spend half of their 


time in the schoolroom and half in the local stores. 
(Continued on Page 33A.) 
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The teaching of one 


subject simplified 


Kester Self-Flux- 
ing Solder in the school 
shop, the teaching of solder- 
ing operations is advanced to 
the simplest and most efficient 
plan. The unnecessary and 
difficult operation of separate 
fluxing is eliminated. The 
student has more time to de- 
vote to the project in hand 
and the teacher will find more 
time to give the class. 


Kester is the solder boys en- 


counter everywhere » upon 


completion of their school 
work. In the practical world 
Kester saves its users time, 
labor, and material. For 
school work, Kester simplifies 
soldering operations, assures 
better work and higher mark- 
ings with less effort onboth the 
part of teacher and student. 


The coupon will bring a 
sample for every boy in your 
class. Do yourself and your 
class a good turn, send it 


today. 
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Will Hold Patriotic Poster Competition. The National 
Society of the Colonial Dames of America, Chicago, Illinois, have 
announced the forthcoming poster competition of the Society, to be 
held October 1, 1917, to January 15, 1928. The Society is offering 
three prizes of $300, $150, and $50, together with five honorable men- 
tions which will be awarded about February 1, 1928. All prize-win- 
ning designs are to become the property of the National Society of 
Colonial Dames of America. 

Manual-Arts Work in the Pasadena Schools. The objective of 
the manual-arts program in the junior high schools of Pasadena, Calif., 
varies considerably from that of the grammar schools. One year’s 
work in the manual-arts department is required of all boys in the 
junior high schools, after which the work is elective. 

The objectives of the work are as follows: To contribute to the 
general experience, all-round development, and industrial intelligence 
of the pupils; to enrich the school experience of the pupils through 
concrete and practical situations; to aid in the intelligent study and 
selection of industrial occupations without encouraging early choices. 

To fulfill these objectives and to care for the individual differ- 
ences of the pupils, the activities of the manual-arts department in- 
clude the following: Elementary woodworking, mechanical drawing, 
printing, auto mechanics, electricity, and sheet-metal work. 

New equipment has been secured and new courses are now being 
offered in plumbing, shoe repairing, and stagecraft. An evening 
course for plumber’s apprentices has been organized with an enroll- 
ment of 38 boys and young men, whose ages vary from 18 to 32 years. 

The manual-arts department is ready to do everything possible 
for other school departments. A partial.list of the completed articles 
includes 200 indoor bats for the physical-education department, 200 
drawing boards for the junior high schools, 100 refuse containers for 
the warehouse, 200 basket bottoms for the primary grades, 100 music 
stands for the music department, and 300 sets of motor castings. In 
addition the class built an elaborate nine-piece stage set for one of the 
junior high schools which represented a saving to the school of $800. 

_ The courses have been so organized as to allow ample time for 
students to complete worth-while projects for the home and commu- 
nity. Articles for the home as made by the students include the fol- 
lowinz: Library tables, dining-room chairs, radio cabinets, study 
table. kitchen stools, stepladder stools, slide tables, kitchen cabinets, 
floo: lamps, table lamps, auto canteen sets, porch flower boxes, and 
toy 

ther civic and social agencies for which the manual-arts depart- 
meni has rendered services are: American Red Cross, open-air school, 
Par*..\-teacher association, and boy scouts. 


PERSONAL NEWS NOTES 

Mr. F. D. Callahan of Pekin, Ind., has been appointed manual- 
training teacher at Dayton, Ky. 

Miss Nina Moore of Bowling Green, Ky., has been appointed as 
comma in domestic science at Dayton, to succeed Miss Frances M. 

vans. 

Mr. W. L. Barrett, president of the state vocational-agriculture 
teachers of Missouri, has been made a representative of the Missouri 
Association to the National Association of American Vocational 
Teachers, which will hold its next meeting in December, at Los 
Angeles, California. 

Mr. H. D. Eldridge, of the Greeley, Colo., high-school faculty, 
has been elected president of the state vocational-agriculture confer- 
ence. Mr. Sam Cochran, of Eaton, was elected secretary, and Mr. 
Carl Law of Yuma, vice-president. 

Mr. Claude M. Remy, of Redfield, South Dakota, has been ap- 
pointed a member of the federal board for vocational education. 

Mr. W. W. White has resigned as instructor of manual training 
in the high school at Waterloo, Iowa, to become manager of the 
National Printing Company, Huntington, Indiana. 

Prof. Frank B. Morrison, formerly of the University of Wis- 
consin, has been appointed director of experiment stations in New 
York State, to succeed Dr. R. W. Thatcher. 

As director of experiment stations, Prof. Morrison will be director 
of the New York state station at Geneva, the Cornell University ex- 
periment station at Ithaca, and the local field stations for the study of 
agricultural problems in different parts of the state. 

Prof. Morrison is a graduate of the University of Wisconsin. 
Following his graduation, Prof. Morrison was assistant to Dean 
Russell, and in 1914 he took charge of various experiments with cattle, 
sheep and swine. His work has helped greatly to solve practical 
problems of Wisconsin farmers, particularly those who had dairy 
cattle. 


The Vocational and Practical Arts Section of the National Edu- 
cation Association held its meeting July 6 and 7, at Seattle, Wash., 
in connection with the regular sessions of the Association. With the 
exception of Mr. Ben Johnson, all those on the program were present 
to give their talks to the persons in attendance. 

At the business session, the meeting elected Dr. R. O. Small of 
Boston, Mass., president; Mr. O. D. Adams, of Salem, Oreg., as vice 
president; and Mr. J. E. Painter, Minneapolis, Minn., as secretary. 

The indications are that Minneapolis will be the meeting place 


for the next meeting. 
(Continued on Page 36A ) 








SCHOOL SHOP EQUIPMENT NEWS 


For the Supervisor and Teacher who desires to keep abreast with news of new Machinery, Tools, Supplies, etc. 


UNION MOTOR ON ARBOR 8-in. JOINTER 

The first portable direct-motor-drive bench jointer that was 
introduced was of the 4-in. size. Gradual developments in this field 
have taken place until now an 8-in. direct-motor-drive jointer, manu- 
factured by the Gallmeyer & Livingston Company, is one of the 
latest additions in the portable jointer line. 

This jointer, which is 44 in. over all with a 24-in. front table, 
is made in both the bench and pedestal type. The pedestal type 
embodies the same features, that are used in other machines, made 
by these tool builders, namely, the mounting of rollers in the pedestal 
which can be raised and lowered by the means of a handle. The 
jointer is equipped with ball bearings throughout, and is driven by 
a repulsion-induction-type motor mounted on the arbor. A rab- 
beting groove in the rear table, and the vertical adjustments on the 
front table make it possible to rabbet up to '% in. on the machine. 
A three-knife safety-type cylinder completely guarded is used. This 
machine may be obtained for either 110- or 220-volt current. 








UNION MOTOR ON ARBOR 8” JOINTER. 


This 8-in. jointer embodies nearly all the features of a permanent 
machine, namely, the direct motor drive, inclined beds for the table, 
adjustments for the front and rear tables, a good safety guard, and 
a large size working fence which may be conveniently adjusted. 

WOOSTER ISSUES BRUSH CHART 

The Wooster Brush Company of Wooster, Ohio, has issued a 
very suggestive chart entitled “How and What Type of Brush to Use 
for Finishing Purposes.” The chart is intended to be of help to 
instructors and supervisors in school shops who have occasion to 
specify brushes for various kinds of school-shop jobs. 

The chart lists eleven kinds of brushes and indicates the proper 
brush for each particular use. It also outlines a number of typical 
surfaces and the proper brush to use for each. The chart does not 
cover the complete Wooster line but represents an assortment which 
covers every practical use for paint, varnish, enamel, lacquer, kalsomine, 
and other school uses. 

The Wooster Company offers to send a copy of the brush chart 
to any supervisor or instructor, who will write for it. 

DRAWING-BOARD ACCESSORIES 

Drafting-room teachers will be interested in the folder on drawing- 
board accessories which is obtainable from The C. F. Pease Company, 
802 N. Franklin St., Chicago, Illinois. 

The folder describes the Pease well-and-pen filler, motor-driven 
circular erasers, protecting covers for drawing boards, and the “Kant- 
Tip” bottleholder. 

BOOKLET ON MACHINE KNIVES 

A 40-page booklet, containing useful information on the grinding 
and care of knives, has been issued by E. C. Atkins & Company, of 
Indianapolis, Ind. The booklet carries tables of sizes, prices, and illus- 
trations of a considerable variety of knives manufactured by the firm. 

Oxy-Acetylene Tips for the Linde Oxwelder, August, 1927. 
This is a small monthly publication which takes up various phases of 
the welding problem. The pamphlet tells how to overcome dull 
periods in the repair shop by devising new applications, how to make 
templets for pipe fittings, and how to weld cement parts. 


NEWS AND NOTES 


Lathrop Trade School Completes Addition. The Lathrop 
Trade School at Kansas City, Missouri, recently celebrated the com- 
pletion of its new addition costing $65,000. The school enjoys a 
steady increase in enrollment. This year the course will be extended 
to full four years and it is expected that additional class and shop- 
rooms will be needed to meet the increase in enrollment. The school 
has become affiliated with the City Senior-High-School Athletic Asso- 
ciation which is made up of eight schools. 

High-School Metal-Working Course. A class in foundry work 
has been organized in the high school at Stockton, California, under 
the direction of the Western Harvester Company, the state board of 
education, and the city school board. The class is composed of twelve 
boys and the work is carried on five days of the week in the foundry 
of the company. Each student is selected for the work with special 
care and is under the direct supervision of an experienced foreman. 

The course covers four years’ work in coremaking and molding, 
with a few weeks given over to patternmaking. A total of 33 months 
are spent by the boys in the foundry proper, and four hours each 
week are given to classroom work. 

School for Trade Apprentices. A school for apprentices in 
the trades is maintained at the Stephens Apprentice School, Portland, 
Oregon. The school has been organized under the Smith-Hughes 
law and is supported by the Oregon Business College and contractors, 
builders, and materialmen of the city. Under the arrangement, the 
boys are permitted to attend school two half days a week for the 
first year, their wages being held over until the completion of the 
course. In the second year they attend school in the evenings, while 
in the third year a small tuition fee is paid. The courses comprise 
bricklaying, carpentry, painting, paperhanging, plastering, plumbing, 
sheet-metal work, and steam and operating engineering, and the boys 
are graduated as journeymen with union standing both in the matter 
of wages and employment. 

Organize Four Workshop Classes at New Bedford. Four 
workshop classes were opened at New Bedford, Mass., with the open- 
ing of the fall term in September. The classes are for over-age boys 
and girls who will spend one-half time in academic subjects and one- 
half time in general workshops. Each class will have sixty pupils in 
charge of three teachers, one for academic work, one for homemaking, 
and one for boys’ home repairwork. 

Vocational Agriculture in South Dakota. Twenty-eight voca- 
tional-agriculture departments in the schools of South Dakota ren- 
dered services to 57,802 persons in the state during the past year, 
according to a statement of Dr. C. H. Lane, chief of the agricultural 
education service of the Federal Board for Vocational Education. It 
is brought out that the 476 farm boys who studied agriculture in the 
high schools during the past year have done a great deal toward better- 
ing the conditions on their farms. 

According to Mr. Danielson, state supervisor of agriculture for 
South Dakota, some of the boys completed as many as 40 practices 
under the direct supervision of their instructors. During the summer 
months each boy also carried out a productive home project, keeping 
an accurate record of all receipts and expenses. The home project 
was put on a business basis and was carried out according to the best 
Practices represented by the state agricultural college and experiment 
station. 

A few of the important practices which the boys engaged in, in 
addition to their regular required home-project work, are soldering 
and repairing home utensils, beautifying the farm home, culling the 
home poultry flock, painting farm buildings, repairing harness, intro- 
ducing purebred livestock on the home farm, feeding home flock 
balanced rations, selecting and storing seed grown for home use, intro- 
ducing alfalfa or clover, pruning trees, building cement walks, treating 
grain for smut, controlling insect pests and farm crop diseases, and 
planning definite rations for the home farm. 

In addition to these activities, the boys modeled poultry houses, 
took part in agricultural plays and demonstrations, kept records and 
accounts on the home farm, painted wagons and farm machinery, and 
started savings accounts. 

Agricultural Courses Established This Year. Vocational 
agriculture will be offered this year at Medford, Nash, Pond Creek, 
Lamont, Jefferson, and Deer Creek, Okla. 

Vocational Training is Profitable. The character and the 
value of the work accomplished by the vocational-agriculture depart- 
ment at Bevier, Missouri, gives evidence of the monetary returns 
which may be expected as a result of the activities carried out. A 
recent report of the department’s work shows that the returns from 
the boys’ projects as profits have far exceeded the cost of maintenance 
to the school district. The profit for the first year amounted to 
$1,217, which is proof that teachable methods are a paying proposition 
when put into actual practice upon farms. 
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A Book of Real Value 


for instructors and students 





The general plan of the book is: 


First, to discuss the tooling principles as applied to 
modern turret lathe practice. 


Second, to show the practical application of these 
tooling principles. 


Third, to consider the individual tools and tooling 
equipment. 


The remarkable endorsement given this book in the metal working 
field suggests its use by professors and instructors in school courses 
for either classroom or lecture use. The coupon will bring you 
a copy free, without any obligation whatever. 
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Are You Training 
Your Students in 
Modern Methods 
of Production ? 


When he leaves school will he be 
acquainted with the fact that the 
KLUGE FEEDER can be his most 
reliable assistant? 


Does he know that the KLUGE 
means increased production at lower 
cost—that it is simple, fool-proof, and 
positive in operation? 

Every vocational school should fea- 
ture a KLUGE AUTOMATIC JOB 
PRESS FEEDER in the printing di- 
vision. It means a great deal to grad- 
uate craftsmen to have a proper 
knowledge of how to combat and 
overcome competition. 


We will gladly send you all the literature and information you need. 


BRANDTJEN & KLUGE, INC., 


310-312 Cedar St., St. Paul, Minn. 


Branches at CHICAGO, NEW YORK, DETROIT, ST. LOUIS, 
ATLANTA, DALLAS, TORONTO. 
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New York Budget Provides for Staff Increases and In- 
creased Facilities. Thc New York City budget for 1928 includes 
liberal allowances for enlarging the continuation and vocational schools 
and for increasing the teaching staffs. A total of 83 new teaching 
positions have been created to take care of an expected increase of 
9,500 pupils in the compulsory continuation schools resulting from an 
extension of the education law. Provision has also been made for 
opening the Bronx Vocational School for Girls in the fall of 1928 
with a staff of sixteen teachers. The sum of $15,000 has been 
allowed for the appointment of a teacher-in-charge, one clerk, and 
fourteen teachers. 

The Demand for Trade Courses. The school authorities of 
Erie, Pa., are about to erect a new West High School and the subject 
of trade courses and their advantages was presented. It was felt that 
in view of the small number graduating from trade courses, the ex- 
penditure of a large amount of money and the use of space which 
might be more effectively used for other subjects would not be ad- 
visable. It was brought out that although the number graduating is 
small, many boys are able to choose their lifework and a certain group 
of worthy pupils are rendered service through the trade classes; a 
high standard is set for certification so that employed boys are quite 
certain to make a success of the work; approximately $9,000 is saved 
the school district through the products turned out by the trade and 
vocational departments. It was suggested that one unit be set as the 
solution for small graduating trade classes. At the last graduation 
on June 21, Erie graduated 52 students from the trade classes of the 
Academy High School and 20 from the East High School, making a 
total of 72 from the trade department. The largest numbers of stu- 
ae. were in the departments of cabinetmaking, printing, and sheet 
metal. 

Vocational Activities in South Dakota High School. Hog 
sanitation, potato and corn contests, sheep, and other projects were 
among the activities of the agricultural department of the Hartford, 
S. Dak., high school last year. In addition to the regular course in 
agriculture, six culling and four caponizing demonstrations were given, 
as well as 222 milk tests, projects of balanced rations for home farms, 
and fifteen cream-separator tests all conducted under the direction of 
the instructor. A cattle and sheep shed was built by the class in the 
shop and plans have been completed for the building of fourteen hog 
houses. Two centers have been established for evening instruction of 
adults where dairying has been made a special subject. 

Keep Students in School with Financial Aid. Under the 
scholarship-maintenance plan of the New York City vocational service 


for juniors, over 100 students who would ordinarily be compelled to 
leave school on account of financial conditions, are being enabled to 
continue their schooling each year. Since the opening of the fall term 
in September, 84 boys and girls, the majority in high school, have 
been assisted by funds of the vocational service to complete their 
education. 

The vocational service reported last June a total of 104 boys and 
gitls who had received weekly scholarship fees ranging from $3 to $6. 
Only four or five of this number were in elementary schools. Twenty 
of the total of 104 graduated from high school in June after being 
aided by funds contributed to the service by local welfare organizations 
and individuals. 

The vocational service has devised a system which practically 
grants the applicants a scholarship. Upon receiving an application, 
the need of the family and the scholarship records of the student are 
investigated. The amount of the weekly scholarship is determined by 
the investigators and then the student is given a psychological and 
physical examination. The scholarship is awarded the student for his 
final work in school. Expert counsellors are employed to advise the 
students and to determine whether they would do better in school or 
to seek jobs and attend evening school. ; 

Vocational Students Undertake Summer Productive Work. 
The vocational schools of Kansas City, Mo., held no summer sessions 
but the department was active in completing a large amount of pro- 
ductive work during the vacation season. At the Lathrop Trade 
School, the boys in the building-trades class erected bleachers at four 
of the high schools at a total cost of $12,000, the printing depart- 
ment turned out three and one-half million pieces of printed matter 
at a cost of $14,000, the patternmaking department constructed 1,100 
stools valued at $2,640, the painting department completed a number 
of painting jobs at a total cost of $1,000, the electrical department 
performed a number of electrical jobs at a total cost of $800, and the 
cabinetmaking department made tables and filing cases having a total 
value of $4,000. At the Lincoln High School for colored boys, the 
vocational department razed five houses and did work amounting to 
$750. All of the work was done for the school board and the boys 
were paid on an hourly basis. In addition to giving employment to 4 
large number of vocational students, the board of education was able 
to effect a substantial saving on each of the several pieces of work. 
The work was carried out under the supervision of Mr. O. H. Day, 
director of vocational education. 

(Continued on Page 39A.) 
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Universal Drawing Instrument Set No. 1056-C 
illustrated above is furnished in pocket case 
lined with silk velvet. Set contains one 534” 
ruling pen, bow dividers, pencil and pen, 6” 
plain dividers, 6” come » combination lead 
box and key, both with extra needle points and 
metal handle for divider, pen and pencil parts. 
Dietzgen Repair outfits for Universal Instru- 
ments will service a large number of sets. The 
outfit illustrated below is especially designed for 
schools and will keep these sets in good repair 

every day in the year. 





repair kits. 
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in our own factory and are standardized, 
both for producing high quality instruments 
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are thus assured long and satisfactory service 
through ability to secure fitting replacement 
parts at any future time. 
extremely important to schools as they may 
secure accurately fitting parts at reasonable 
prices on short notice from any of our 
branches or large dealers. 


Address our nearest branch for descriptive 
literature regarding drawing instruments and 


EUGENE DIETZGEN CO. 


Enduring worth at reasonable cost 


DIE TESE® 


Manufacturers of Drafting and Surveying Supplies 


This service is 


INSTRUCTORS 


A complete treatise on the use 
and care of drawing instruments 
is furnished free to instructors 
for distribution in their classes 
at the beginning of the semester. 
This 24-page booklet is of un- 
usual value, and is being used as 
a text-book by many instructors. 
Copies will be mailed upon request. 


Philadelphia Washington 
Milwaukee Los Angeles 
Factory at Chicago 











(Continued from Page 36A.) 

Cooperative Students Earn Large Sum. A report has re- 
cently been issued by Mr. Charles M. Smith, director of placement 
for the board of education of New York City, in which he shows that 
in five city high schools offering the cooperative course, the students 
during the school year 1926-27 earned a total of $151,439. 

In the Newtown High School the boys and girls contributed over 
$61,000 to the total, while in the Julia Richman High School the 
girls earned $30,000. The Textile High School reported an earning 
of $12,000, while the Theodore Roosevelt High School reported 

16,000. 

The total amount was earned by 2,356 boys and girls who work 
every other week. 

Vocational-Shop Needs in California High Schools. Mr. 
L. H. Peterson, of the University of California, in his recent report 
on “Schoolhousing Needs and Resources of California Secondary 
Schools,” shows that 169 schools are in need of additional or new shop 
facilities. Approximately 56 per cent of the high schools of the state 
are in need of additional or new shop facilities, according to the 
returns received from a questionary sent to 307 high-school principals 
of the state. 

In the summary of shop needs, it is brought out that 59 schools 
require an automobile shop, 63 a woodworking shop, 50 a machine 
shop, 22 a manual-training shop, 18 a farm-mechanics shop, 13 a 
metal working shop, 8 a forging shop, 6 an acetylene-welding shop, 5 a 
printing shop, 4 a foundry shop, 3 an electrical shop, 2 a mechanical- 
drawing room, and 2 a general repair shop. 

The large number of shops needed is an indication that the high 
schools generally are not equipped to offer the kind of vocational pro- 
gtam which the returns from the high-school principals indicate is 
needed. It is apparent that the shops are the last part of the school 
plant to be provided and that there is sufficient need to justify a 
state-wide campaign to secure these necessary facilities. 

New York City Offers Enlarged Opportunities to Em- 
ployed Persons. New York City is this year offering to employed 
Persons enlarged opportunities through the city’s evening and con- 
tinuation schools. It is announced that two new evening high schools 
wil! be opened, and a large number of additional classes will be formed. 

According to Morris E. Siegel, director of evening schools, the 
free day and evening classes for employed persons give opportunity to 
those not high-school graduates to learn about business, trade, or art, 
or to make the home more attractive. Persons not attending the day 
classes have an opportunity to finish either the elementary or high- 


school course, to obtain both theoretical and practical information in 
the arts and trades in over 100 conveniently located centers. 

The evening elementary schools, it is pointed out, are for those 
who desire to complete their elementary education and prepare for 
entrance into high schools, for foreigners who desire to learn English 
and historical traditions, for the alien who desires to become a citizen, 
for the deaf and hard of hearing who desire instruction to overcome 
their handicaps, and for the housewife who wants to know more about 
food, clothing, decoration of the home, and purchasing. There are 
50 centers for giving instruction with nearly 1,000 teachers. 

The evening high schools, which are open five nights each week, 
offer instruction in commercial work, art, and homemaking. 

Another system of schools conducted by the board of education 
includes art and trade schools. The courses are supplementary to the 
daytime occupation of the students and all persons admitted must be 
employed during the day at an occupation related to the course taken. 
In addition to art courses offered in the evening high and trade 
schools, there are professional courses in design and practice in nine- 
teen different art branches. For example, the Textile School offers 
over fifty courses in the theory and practice of textile work; the eve- 
ning trade schools offer courses to girls and women in the needle 
trades, millinery, industrial design, and beauty culture; and the build- 
ing-trades congress cooperates in the conduct of apprenticeship courses 
in sheet metal, carpentry, electrical wiring, plastering, bricklaying, and 
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Tue WOOD-CUT TECHNIQUE, done in 
pen and ink after the manner of the old wood- 
cut of exquisite beauty and contrast, presents 
this same charm and appeal. Its delightful 
simplicity and its powerful black and white 
mass areas together contribute this individual 
distinction which so few pen and ink render- 
ings possess. For this reason it is widely used 
for decorative illustration and poster work. 


The lines are usually worked with a regular 
steel-point or ball-point pen depending upon 
the thickness desired, and are made with a 
somewhat irregular stroke to indicate the 
fibres found in the original woodcut. To 
save time and to assure uniformity of all the 
solid black areas, most artists fill these in by 
brush after outlining them. 

The intense blackness and uniform- 
ity of Higgins’ Waterproof Drawing 
Ink are responsible for its use by lead- 
ing exponents of this unique and inter- 
esting technique which is shown with 
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upholstery. In the printing-trade school are offered special courses 
for printers’ apprentices. 

The system of continuation schools conducted for young workers 
from 14 to 17 years in the fifteen different centers offers practically al! 
the subjects offered in the evening schools. and in addition, offers 
assistance in vocational guidance and choice of a career. An employ- 
ment office cooperates with the industries and business offices of the 
city in finding positions for boys and girls from 14 to 17 years of age. 

The Work of the Vocational School of Pasadena Calif. 
One of the important aspects of the work in the Pasadena Vocational 
School is the handling of children based upon the difference in their 
intelligence. The greatest advancement in the classification of pupils 
in the regular school has been the change from the one-track system 
to the three-track system, but the time is coming when there will be 
as many tracks as there are pupils. It is now known that there are 
wide differences in capacities of pupils, and it is possible to estimate 
the proportion of pupils in any particular group that have each grade 
of intelligence. Individual differences are recognized, and with this 
recognition has come the realization that, if children vary in endow- 
ment, so must their schoolwork vary in kind and in amount. Ir is 
required of the vocational school that the curriculum be flexible and 
that it be adjusted or changed entirely to fit the needs of each and 
every pupil, whatever may be his peculiarities, his inferiorities, or his 
superiorities of endowment. All pupils who enter the vocational school 
are first handed over to the psychologist, Mr. Frederick Borncamp, in 
order to gain a knowledge of their various abilities and disabilities, 
as a basis for their proper classification and pedagogical training; the 
securing of treatment for their many and various physical defects and 
disorders; the organization of classes; the equipment of these classes 
and the arrangement of the curricula. In order that teachers may be 
better able to understand the students in-their classes, and the adminis- 
tration to deal with special cases, the first and second grades were 
given the Pintner-Cunningham primary mental tests; the third, fourth, 
fifth, and sixth grades, the national intelligence tests. The junior- and 
senior- high-school grades were given the Terman group tests. The 
test results were tabulated and made available to the administration, the 
teachers, and the counselors. All new students were given individual 
tests before they were accepted, placed, or programmed. The test 
results were used as a basis for educational and vocational counseling 
with the students and for the discussion of problem cases with the 
teachers. Standardized tests also were given to students taking shov- 
work, domestic-science, or business preparatory courses. To aid in the 
study of the manual-arts courses, the teachers ranked the students in 
their classes and rated them on their probable success in the kind of 
work they were taking in the class. The evaluation of the traits of 
the student was of service in counseling as well as in dealing with 
disciplinary and maladjustment cases. 

Students in this school have every opportunity of working under 
conditions like those they will meet when they undertake actual work 
in their vocation. Practical, experienced, men and women, who also 
have had the theoretical training in the schools and colleges, are 
employed. 

The plumbing shop is fitted with the framework of a house under 
| construction; in the sheet-metal shop are made all the pails, garbage 
cans, wastepaper receptacles, etc., used in the schools; the manual- 
{training shop turned out 200 baseball bats, the blue-printing frames, 
|double easles for the kindergartens, and 125 orchestra racks for the 
| music department. The pupils of the domestic-science department, 
‘under the direction of the instructor, feed and serve nearly 500 pupils 
| daily in the school cafeteria. 

} The success of the school has been attributed for the most part 
to the elimination of the old lockstep system and the introduction of 
creative work. 

VOCATIONAL GUIDANCE IN IRISH SCHOOLS 

In a recent issue of the Irish Rosary, of Dublin, Ireland, con- 
| siderable attention is given to vocational guidance in the Irish schools. 
| The author mentions that a plea was recently made before the Techni- 





! cal-Education Commission for a vocational trend in Irish education. 


| 
| 





He points out that, with the waning of the classical weighting in 
educational systems, which made education more ethical than ma- 
terialistic, the notion has grown that an important end in education 
is to fit the youth for a successful career in life. With increasing 
competition for available careers, more and more stress is being laid 
on this aspect and the trend is from the aristocratic to the democratic 
viewpoint. 

In the writer’s opinion it is deemed a duty of the government to 
direct youthful citizens into suitable employment. In order to do 
this, a survey of industrial, commercial, and professional occupations 
should be made and kept up to date. The department responsible 
would act as an information bureau for children and their parents. 
Secondly, the children as they leave school, would need to be 
examined to insure that they are suited for the occupation they 
propose to follow. In the London-county-council schools, a school- 
leaving certificate is given by the teacher to each child, giving details 
of the teacher’s estimate of the student’s character and ability. A 
national body, charged with the duty of vocational selection, would 
evolve its own standards, which at present are lacking. 

(Concluded on Page 43A.) 
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Give Him Walnut 


(Concluded from Page 40A ) 

It is evident, that the schools are failing in their duty to their 
pupils, in the matter of helping them to place themselves in suitable 
positions. There are no fees to be obtained by giving such help, and 
the schools work in large measure with an eye to fees. There is no 
government grant, and the professors have nothing to gain financially 
by expending their valuable energy along such lines. 

In London the National Institute of Industrial Psychology has 
for the past two years conducted an experiment in vocational guidance, 
with the aid of a grant from the Carnegie Foundation. The children 
who are the subjects of the test are examined when about to leave the 
county-council schools. They are elementary students, fitted for so- 
called low-grade employment. A general classification of the occupa- 
tions recommended to boy students showed that the majority were 
divided between engineering and allied work in metal, requiring high 
degrees of skill; cabinetmaking and allied work in wood, requiring 
high degrees of skill and repetition work of comparatively low degrees 
of skill. 

Six hundred children were tested. The arrangement of the test 
was as follows: 

1. First interview and examination of the child. A series of 
tests are given and the results studied. 

2. Discussion with the teacher concerning the teacher’s report on 
the child, and the results of the tests. 

3. A provisional recommendation is prepared and written in 
the child’s record book. 

4. Second interview and examination of the child. 

5. Discussion with the medical officer concerning his examina- 
tion and report and the investigator’s recommendation. 

6. Final recommendation provisionally framed. 

7. Visit to the child’s home to discuss provisional recommenda- 
tion with the parents. 

8. Final recommendation recorded and sent to the school con- 

ference. 
The follow-up investigation brought out, in addition, a significant 
piece of information, viz., of those children who were in work of the 
kind recommended to them, none expressed dissatisfaction with the 
work, while in other cases 31 per cent of the children definitely 
expressed dissatisfaction, showing in their cases how misdirected their 
energy had been. , 

The experiment is of great interest because it is conducted without 
statutory powers and with a small staff of experts, and because the 
subjects of the test are children belonging to relatively poor families, 
such as are accustomed to change employment frequently. 

In order to make effective a state scheme of vocational guidance, 
it is believed advisable to include in the teacher-training course a study 
of the methods used to test the children. The assistants to the prin- 
cipal would relieve him of the more general ratings in each case, and 
the principal would be left free to give the attention and study neces- 
sary to sound judgments of each child’s character and temperament 
and probable lines of development. 

To complete the plan, it would be necessary to keep records of a 
child’s career from his first entrance to a school. When the school- 
leaving age is reached, the department of education would have a 
complete record from which to judge the child’s abilities. By con- 
sultation with the parents and the teacher, and with the district 
adviser, the department would be in position to allocate the child to 
a definite group and to advise the parents accordingly. 

The “equal opportunity” which is so much desired and so rarely 
allowed, could be easily attained under a scheme such as outlined. 
The state could make itself responsible for the subsequent training 
and education of the child for the most suitable career. Thus, many 
who now enter the medical schools might be advised to become shop 
assistants, while many who become shop assistants might be helped to 
become doctors. 

There appears to be a close connection between unemployment 
and the lack of expert advice in placing voung people in employment, 
and the present plan has been succested in the belief that the state 
has no greater evil than that of unemployment of its citizens, and that 
some steps should be taken to train the workers in vigorous living. 
capable of strong competition, and healthy fruit from well-directed 


efforts. 
FACTS ABOUT ANIMAL GLUE 
Valuable Findings of British Glue Experts 


Industrial and chemical research in the testing laboratories is constantly 

developing new facts concerning widely used industrial materials. These find- 
ings 2re in part changing manufacturing practices in the materials tested and 
in part in their use and application for other industrial and manufacturing 
Purposes. Thus, recent tests of animal glues have caused the manufacturer of 
these products to radically change their methods of manufacture for the purpose 
of improving the glues themselves. The findings have also modified the uses 
of giues in furniture factories and other establishments in order to get maximum 
resuits from improved application of glues. 
b ome interesting facts concerning bone and hide glues have been discovered 
yd the largest testing laboratory in Great Britain, specializing in the glue in- 
ustry. This laboratory, which is known as the British Glues and Chemicals, 
Limited, has recently generalized some of its findi gs in a ication to an 
important American manufacturer of glues. 

_ The essential qualities say the English experts, of a glue for reliable wood- 
_ "g are the strength—which should be as great as wood; the resistance to 
amp and heat conditions; and the ability to withstand the conditions of 


ordinary workshop practice. 
































to make him 
a better worker 


HE boy who builds, though his 

work be crude and amateurish, is 
building for all the years of his life. For 
few there are among us who do not 
treasure the handiwork of our early 
manual training days. 

Walnut’s the wood for the years. 
Sturdy, proof against cracking in work 
or warping with time, your boys can 
build with walnut with a pride that 
makes them better workmen, for they 
know that their work will endure. 

Our booklet on “The Story of Amer- 
ican Walnut” contains many facts that 
will help you in your class room work. 


Would you like a copy? 


American Walnut 
Manufacturers Assn. 
Room 3402, 616 S. Michigan Av. AISNUT 
Chicago, Ill. 

Please send me a copy of your “Story of American 
Walnut.” 
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A Low-Priced 
Winner / 


One of our best sellers is this No. 220 
Mechanical Drawing Table—very roomy 
and comfortable, with an adjustable top, 
accommodating six students adequately yet 
in great compactness. 


Just the Table 
for High Schools 


It is a popular table for high school and 
junior high school use. Six compartments 
for six pupils—each one containing drawing 
board, T square, triangles, paper, and instru- 
ments—one key only for each pupil. 


We are manufacturers of a very complete 
line of Art and Mechanical Drawing Tables. 


Write for our complete Book of Illustrations. 


LABORATORY FURNITU EXPERTS 


Designers and Manufacturers of Art and Mechanical 
Drawing Room Furniture for Schools and Colleges 


Kewaunee-Economy Plant No. 2 


Adrian, Mich. 


SiCMUUNeELY 
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Formerly, only the best hide glues fulfilled these requirements, and bone 
glues were rightly regarded as merely suitable for second-grade work. The manu. 
facture of glue from bones was a very primitive one of boiling out the glue in 
open coppers and the resulting product was contaminated with fat, degraded 
gelatin, blood, and muscle matter. Its unsuitability for joining hard woods in 
easily be understood. The fat prevented the glue from wetting the wood, <he 
degraded gelatin, made it sensitive to dampness and the impurities caused 
the glue to putrify. 

Even at the present time large quantities of bone glue are produced by this 
method in the states, but they are chiefly used for such industries as cardboard 
boxmaking where strength is not so important as considerations of workability 
and price. 

It is now recognized that in bone we have the best raw material for give 
and gelatin manufacture the very best edible gelatin is made from (:un- 
bleached) bones. In a modern factory, the bones are completely freed from 
fat and adherent tissue, so that the glue itself is made from a practically pure 
source. The industry has greatly improved in technic in recent years and 
now all glues are regularly tested for viscosity, jelly strength, tensile strength, 
etc., and graded according to the results obtained. The best classes of bone 
glue are now quite as good as hide glues and gelatins, for hardwood joints, and 
indeed have certain advantages over them. 

From a practical point of view, the glue joint should be so strong that if it 
is broken in a testing machine, the wood will give rather than the glue. This 
happens in the best qualities of bone glue under a shearing force of about 1200 
Ibs., showing that the glue itself is sufficiently strong. Such a glue would, of 
course, be equally satisfactory with weaker woods, such as deal. First-grade hide 
glues, if properly applied, will give a similar result. 

It is necessary at this stage to define what is meant by a high quality bone 
or hide glue. The reference is to a product consisting essentially of a protein 
gelatin, not unduly contaminated by the heat degradation products proteose and 
peptones, to which reference will be made later. 

It has been demonstrated that good glue, whether hide or bone, is enor- 
mously strong; a thin film of dry glue needs 10,000 Ibs. tension to tear it 
apart. Films of celluloid, resins, etc., are far weaker in this respect. 

It follows that when comparing high-class glues, we have to consider the 
suitability of the glue to the wood rather than the abstract strength of the 
glue film alone. In this respect, bone glues may be fairly said to be particularly 
suitable to hardw , because their viscosity is lower than that of hide glues. 
A good bone glue at 14 parts of water to 1 part of glue would give a liquor 
that will penetrate well into the wood. A hide glue, on the other hand, must 
be diluted further to get this consistency, with the result that there is too 
much water present, and the joint is slow drying and possibly weak. ; 

In short, the best glue liquor is one not too viscous and yet not containing 
too much water. A good X. M. S. bone glue will give a satisfactory com- 
promise. 

In this lab y, many ¢t of glues per year are tested for tensile 
strength by the official method of the British Engineering Standard Association, 
but the conclusion is that the best bone glues of our manufacture give 1100-1250 
Ib. per square inch, while hide glues never give more than this, and often under. 
A gelatin gives low tensile strength unless double gluing is carried out which 
is not permitted in the specification. 

The resistance of the joint to atmospheric conditions is a matter of extreme 
importance, and one to which the bone-glue industry has given much attention. 
Glue made by boiling out fresh bones direct often contains hygroscopic salts 
which weaken the resistance of the joint, but, these impurities are removed in 
modern processes. 

he presence of p and pep , which are soluble in water, is 
another source of trouble in this respect and these should not be present in the 
best quality glues. A glue of 1100 Ibs. tensile strength, if completely hydrolysed 
by heating, will fall to a strength of 600 Ibs. and become completely soluble in 
cold water. In both bone- and hide-glue manufacture, extreme precautions have 
to be taken to prevent this degradation, and it is usual to grade the products 
hw this factor. 

The amount of degradation can only be told by chemical analysis of the 
distribution of nitrogen, and it has been shown in this laboratory that the 
percentage of protein in the best quality bone glues is 90%, being practically 
the same as in a gelatin or good-quality hide glue. For similar types, the 
amount of degradation is revealed by the jelly-strength test, and it is a prudent 
practice to reserve samples of a satisfactory glue, and test new parcels against 
it by forming jellies under similar conditions. 

The third point for consideration is perhaps the most vital. The funda- 
mental operations of swelling, melting, and applying to the joint are very 
simple, but will not permit of any carelessness; though, in the hand of con- 
scientious workmen, most glues will give good joints, still it will be readily 
gtanted that the more robust the glue is in handling the better. Some bone 
and hide glues are so tender that even the few hours swelling causes distinct 
loss of protein content, as is shown by the fact that their jelly strength cannot 
be determined with consistent results at different times. 

Some gelatins must always be swelled in an antiseptic solution in order 
to obtain the highest jelly strength. The best quality bone glues are superior 
in this respect, and may be kept soaking in water for extended periods without 
loss of strength. This is due partly to the robust nature of the raw material 
(bone), and partly to preservatives used in manufacture. 

The melting up of the glue and the deterioration of the hot liquor in the 
glue pots are matters of considerable importance as they hinder uniform work. 
The old days, when the very best hide glues were used and then deliberately 
boiled down to a certain consistency are over. It is now well known that the 
strongest joints are obtained from a fresh solution of say 1-144 and 1-2 at a 
temperature of about 60° C. or 140° F. 

Nevertheless, in practice, glue liquors must be kept for many hours at a 
time, and the question arises which type of glue will keep its properties best 
under these conditions. Experiments carried out in these laboratories indicate 
that bone glues keep their strength far better than hide glues, and this is not 
to be wondered at for the very processes of manufacture indicate the same. 
Bone glues are made at high temperature under pressure, while hide glues are 
made at temperatures of about 80° C. or 176° F. 








Vocational Funds In Minnesota. A total of 61 cities and 
towns in 39 Minnesota counties and four units of the University of 
Minnesota last year shared in the federal aid funds for vocational 
schools and classes. Chatfield, in Fillmore county, received $997 as 
its share of vocational funds, while Lewiston in Winona county, 
received $1,027. 

New Division of Courses at Dayton, Ohio. The high-school 
courses at Dayton, Ohio, have been divided into three groups— 
scientific, college preparatory, and commercial as the result of the 
addition of manual training and commercial work. The scientific 
course will prepare students for mechanical, electrical, and engineering 
courses, while the commercial course will prepare students for the 
business world. 








